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PREFACE. 


After the many elementary works on Botany 
which have appeared in various languages, any 
new attempt of the same kind may, at first sight, 
seem unnecessary. But when we consider the ra- 
pid progress of the science within a few years, in 

the acquisition and determination of new plants, 
^ . . . , 1 - ' 
and especially the discoveries and'itBpf^^inents 

physiology : when we reflect on tfiie 
views with which those fundaihental works of 
Linnaeus, the basis of all following ones, were 
composed, and to whom they were addressed, 
we must be aware of their unfitness for purposes 
of general and popular utility, and that some- 
thing else is wanting. If we examine the mass 
of introductory books on botany in this light, we 
shall find them in some cases too elaborate and 
intricate, in others too pbscure and imperfect: 
they are also deficient in that very pleasing and 
instructive part of botany the anatomy and phy- 
siology of plants. There are indeed works, such 
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asRo^’s Elements and Darwin’s P %" 

tologia, with which no such faults can be found. 
The former is a compendium of Linna3an learn- 
ing, the latter a store of ingenious philosophy ; 
but they were designed for philosophers, and are 
not calculated for every reader. Linna;us and his 
scholars have generally written in Latin. They 
addressed themselves to physicians, to anato- 
mists, to philosophers, little thinking that their 
science would ever be the amusing pursuit of the 
young, the elegant and the refined, or they 
would have treated the subject difl'erently. It ap- 
pears to me, therefore, that an introductory pub- 
lication is still desirable in this country, on an 
original plan, easy, comprehensive, and fit for 
general use ; and such .were the reasons which 
first prompted me to the undertaking. 

When, however, I had proceeded a consider- 
able way in its execution, I found that such a 
work might not only serve to teach the first out- 
lines of the science, but that it might prove a 
vehicle for many observations, criticisms, and 
communications, scarcely to be brought together 
on any other plan : nor did it appear any ob- 
jection to the general use of the book, that, be- 
sides its primary intention, it might be capable 
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of leading into the depths of botanical philoso- 
phy, whether physiological, systematical, or cri- 
tical, any student who should be desirous of pro- 
ceeding so far. A volume of this size can indeed 
be but elementary on subjects so extensive ; but 
if it be clear and intelligible as far as it goes, 
serving to indicate the scope of the science of 
botany, and how any of its branches may be 
cultivated further, my purpose is answered. The 
subject has naturally led me to a particular cri- 
ticism of the Linntean system of arrangement, 
which the public, it seems, has expected from 
me. Without wasting any words on those specu- 
lative and fanciful changes, which the most ig- 
norant may easily make in an artificial system ; 
and without entering into controversy, with the 
very few competent writers who have proposed 
any alterations ; I have simply stated the result 
of my own practical observations, wishing by 
the light of experience to correct and to confirm 
what has been found useful, rather than rashly 
to overthrow what perhaps cannot on the whole 
be improved. 

As the discriminating characters of the Lin- 
naeae system -are founded in nature and fact, 
and depend upon parts essential to every species 
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of plant wlien in peiicction *. and as llu; applica- 
tion of them to practice is, above all other sy- 
stems, easy and intelli<fible : I conceive nothin^' 
more useful can be done than to peitect, upon 
its own principles, any parts of this s\stein that 
experience may show to have Ix'cn originally 
defective. This is all 1 presume to do. Specu- 
lative alterations in an artificial system are end- 
less, and scarcely answer any moreusefnl purpose 
than changing the orderof letters in an alphabet. 
The philosophy of botanical arrangement, or the 
study of the natural affinities of plants, is quite 
another matter. But it would be as idle, while 
we pursue this last-mentioned subject, so deep 
and so intricate that its most able cultiv ators are 
only learners, to lay aside the continual use of 
the Linnaean system, as it would- be for philolo- 
gists and logicians to slight the convenience, and 
indeed necessity, of the alphabet, and to substi- 
tute the Chinese character in its stead. If the 
following pages be found to elucidate and tocon- 
firm this comparison, I wish the student to keep 
it ever in view.- 

The illustration of the Linnaean system of 
classiheation, though essential to my purpose, 
is however but a small part of my aim. To 
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explain and appl}' to practice those beautiful 
principles of method, arrangement and dis- 
crimination, which render Botany not merely 
an amusement, a motive for taking air and ex- 
ercise, or an assistance to many other arts and 
sciences ; but a school for the mental powers, 
an alluring incitement for the young mind to 
try its growing strength, and a confirmation of 
the most enlightened understanding in some 
of its sublimest most important truths. That 
every path tending to ends so desirable may be 
accessible, I have not confined myself to sy- 
stematical subjects, wide and various as they 
arc, but I have introduced the anatomy and 
physiology of plants to the botanical student, 
wishing to combine all these several objects ; 
so fa’ .t least that those who do not cultivate 
them all, may be sensible of the value of each 
in itself, and that no disgraceful ri\’alship or 
contempt, the offspring of ignorance, may be 
felt by the pursuers of any to the prejudice of 
the rest. 

I have treated of physiological and anato- 
mical subjects in the first place, because a 
true knowledge of the structure and parts of 
plants seems necessary to the right under- 
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standin" of bolaniciil airtiigcmcm : ami 
trust the most superficial reader «ill here li„, 
enough for that purpose, even though he shoul 
not be led to pursue tiiese subjects furtiie 
I Ivavc every where aimed at fa 
miliar iIIiK',tnitioiiii and e,Vfi/Jjples, rel'errinw, r 
much Hi po.->sih!c, to plants of easy acquisilioi 
In the explanation of ()ol:mit;al terms and elm 
racters, I have, besides furnishing a non- sel o 
plates with references to tlie body of the work, 
always cited a plant for my purpose by its scien- 
tific name, with a reference to some good and 
sufficient figure. For this end I have generally 
used either my own works Eiiglinh and Exotic 
Botany, all the plates of which, as well as of 
the present volume, are the performance of the 
same excellent botanist as well as artist ; or 
Curtis’s Magazine, some of which also was 
drawn by Mr. Sowerby, but the greater part 
by the no less ingenious Mr. Edwards. I have 
chosen these as the most comprehensive and 
popular books, quoting others only when these 
failed me, of when I had some particular end 
in view. If this treatise should be adopted for 
general use in schools or families, the teacher 
at least will probably be furnished with those 
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works, and will accommodate ihcir contents 
to the use of the pupils. I am aware of the 
want of a systematical English description of 
British plants, on the principles of this Intro- 
duction ; hut that dehciency I hope as soon as 
possible to supply*’^. In the mean while Dr. 
Withering’s work may serve the desired pur- 
pose, attention being paid only to his original 
descriptions, or to those quoted from English 
writers. His index will atone for the changes 
I cannot approve in his system. Wherever 
my book may be found deficient in the ex- 
planation of his or any other terms, as I pro- 
i'ess to retain only what are necessary, or in 
some shape useful, the Language of Botany, 
by Professor Mirtyn, will prove extremely ser- 
viceable. 

Having thus explained the use and intention 
of the present work, perhaps a few remarks on 
the recommendations of the study of Botany, 
besides what have already been suggested, may 
not here be misplaced. 

* The English Flora, by the author of the present work, 
of which three voluiiieb have appeared, and a fourth is now 
in the press, is published with this intention. 
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I shall not labour to jirovc how dolighttiil an. 
instructive it is to 

“Look througli Nature up to NatiiK '•< (Joil.” 

Neither, surely, need I demonstrate, that 
any judicious or improved use is to be made < 
the natural bodies around us, it must be expee 
ed from those who discriminate their kinds an 
i^TQ\’»eTt\es. Of the Iwuehts of ivat' 
raJ science in the iniprovenienl ol many ar 

£?/7e f/oubts. Our food, our phr sic, our hi 
lines are improved by it By the inquiries ( 
thfB curious, new acquisitions are made in re 
mote countries, and our resources of variou,- 
kinds are augmented. The skill of Linntens by 
the most simple observation, founded however 
on scientific principles, taught ^is countrymen 
to destroy an insect, the Cantharis navalis, 
which bad cost the Swedish government many 
thousand pounds a year by its ravages on the 
timber of one dockyard only. After its meta 
morphoses, and the season when the fly laid its 
eggs, were known, all its ravages were stopped 
by immersing the timber in water during thai 
period. The same great observer, by his bo 
tanical knowledge, detected the cause of f 
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dreadful disease among the horned cattle of the 
north of Lapland, which had previously been 
thought equally unaccountable and irremedi- 
able, and of which he has given an exquisite 
account in his Lapland Tour, as well as under 
Cicuta virosa, Engl. Bot. t. 479> in his Fhm 
Lapponica. One man in our days, by his scien- 
tific skill alone, has given the bread-fruit to the 
West-Indies, and his country justly honoured 
his character and pursuits. All this is acknow- 
ledged. We are no longer in the infancy of 
science, in which its utility, not having been 
proved, might be doubted, nor is it for this that 
1 contend. I would recommend Botany for its 
own sake. I have often alluded to its benefits 
as a mental exercise, nor can any study exceed 
it in raising curiosity, gratifying a taste for 
beauty and ingenuity of contrivance, orsharpen- 
ing the powers of discrimination. What then 
can be better adapted for young persons? The 
chief use of a great part of our education is no 
other than what I have just mentioned. The 
languages and the mathematics, however valu- 
able in themselves when acquired, are even more 
so as they train the youthful mind to thought 
and observation. In Sweden Natural History 
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is the study of the schools, by which men rise 
to preferment ; and there are no people with 
more acute or belter regulated minds than the 
Swedes. 

To those whose minds and understandings 
are already formed, this study may be recom- 
mended, independently of all other considera- 
tions, as a rich source of innocent pleasure. 
Some people are ever inquiring “ what is the use” 
of any pJirticular plant, by which they mean 
“ what food or physic, or what materials for 
the painter or dyer does it afford ?” They look 
on a beautiful flowery meadow with admiration, 
only in proportion as it affords nauseous drugs 
or salves. Others consider a botanist with re- 
sped only as he may be able to teaxjh them some 
profitable improvement in tanning, or dyeing, 
by which they may quickly grow rich, and be 
then perhaps no longer of any use to mankind 
or to themselves. They would permit their 
children to study Botany, only because it might 
possibly lead to professorships, or other lucra- 
tive preferment. 

These views are not blameable, but they are 
not the sole end of human existence. Is it not 
desirable to call the soul from the feverish agi- 
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talion of worldly pursuits, to the contemplation 
of Divine Wisdom in the beautiful ceconomy of 
Nature ? Is it not a privilege to walk with God 
in the garden of creation, and hold converse 
w'ith his Providence ? If such elevated feelings 
do not lead to the study of Nature, it cannot 
far be pursued without rew'arding the student 
by exciting them. 

Rousseau, a great judge of the human heart 
and observer of human manners, has remarked, 
that “ when science is transplanted from the 
mountains and woods into cities and worldly so- 
ciety, it loses its genuine charms, and becomes 
a source of envy, jealousy and rivalship.” This 
is still more true if it be cultivated as a mere 
source of emolument. But the man who loves 
botany for its own sake knows no such feelings, 
nor is he dependent for happiness on situations 
or scenes that favour their growth. He would 
find himself neither solitary nor desolate, had 
he no other companion than a “ mountain 
daisy,'’ that “ modest crimson-tipped flower,” 
so sweetly sung by one of Nature’s own poets. 
The humblest weed or moss will ever afford 
him something to examine or to illustrate, and 
a great deal to admire. Introduce him to the 
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magnificence of a tropical forest, the enamelled 
meadows of the Alps, or the wonders of New 
Holland, and his thoughts will not dwell much 
upon ric*hes or literary honours, things that 
Play round the head, but come not near the heart." 

One idea is indeed worthy to mix in the pure 
contemplation of Nature, the anticipation of the 
pleasure we may have to bestow on kindred 
minds with our own, in sharing with them our 
discoveries and our acquisitions. This is truly 
an object worthy of a good man, the pleasure 
of communicating virtuous disinterested plea- 
sure to those who have the same tastes with our- 
selves ; or of guiding young ingenuous minds 
to worthy pursuits, and facilitating the acqui- 
sition of what we have already obtained. If 
honours and respectful consideration reward 
such motives, they flow from a pure source. 
The giver and the receiver are alike invulne- 
rable, as well as inaccessible, to “ envy, jealousy 
or rivalship,” and may pardon their attacks 
without an effort. 

The natural history of animals, in many 
respects even more interesting than botany to 
man as an animated being, and more striking 
in some of the phenomena which it displays. 
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is in other points less pleasing to a tender and 
delicate mind. In botany all is elegance and 
delight. No painful, disgusting, unhealthy ex- 
periments or inquiries are to be made. Its 
pleasures spring up under our feet, and, as we 
pursue them, reward us with health and serene 
satisfaction. None but the m6st foolish or de- 
praved could derive any thing from it but what 
is beautiful, or pollute its lovely scenery with 
unamiable or unhallowed images. Those who 
do so, either from corrupt taste or malicious 
design, can be compared only to the fiend en- 
tering into the garden of Eden. 

Let us turn from this odious picture to the 
contemplation of Nature, ever new, ever abun- 
dant in inexhaustible variety. Whether we 
scrutinize tlie damp recesses of woods in the 
wintry months, when the numerous tribes of 
mosses are (hsplaying their minute but highly 
interesting structure ; whether we walk forth in 
the early spring, when the ruby tips of the haw- 
thorn-bush give the 6rst sign of its approaching 
vegetation, or a little after, when the violet 
welcomes us with its scent, and the primrose 
with its beauty ; whether we contemplate in 
succession all the profuse flowery treasures of 
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the summer, or the more hidden secrets of 
Nature at the season when fruits and seeds are 
forming ; the most familiar objects, like old 
friends, will always afford us something to study 
and to admire in their characters, while new 
discoveries will awaken a train of new ideas. The 
yellow blossoms of the morning, that fold up their 
delicate leaves as the day advances ; others 
that court and sustain the full blaze of noon ; 
and the pale night-scented tribe, which ex- 
pand, and diffuse their very sweet fragrance, 
towards evening, will all please in their turn. 
Though spring is the season of hope and novel- 
ty, to a naturalist more especially, yet the wise 
provisions and abundant resources of Nature, 
in the close of the year, will yield an observing 
mind no less pleasure, than the rich variety 
of her autumnal tints affords to the admirers 
of her external charms. The more w'e study 
the works of the Creator, the more wisdom, 
beauty and harmony become manifest, even 
to our limited apprehensions : and while we 
iadmire, it is impossible not to adore. 

‘‘ Soft roll your incense, herbs, and fruits, and flowers, 

In mingled clouds, to Himy whose sun exalts, 

Whose breath perfumes you, and whose pencil paints V’ 
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liMe/it to a vitd principle ; but beat is not the vital 
principle of organized bodies, though piobably a 
consequence of that principle. 

liiving bodies of animals and plants produce heat; 
and this phaenomenon has not, I think, been entirely 
explained* on any chemical principles, though in 
fossils the production of heat is in most cases tole- 
rably well accounted for. In animals it seems to 
have the closest possible connexion with the vital 
energy. But the effects of this vital energy are 
still more stupendous in the operations constantly 
going on in every organized body, from our own 
elabo^te frame to the humblest moss or fungus. 
Those diffeirant fluids, so fine and transpa3l*ent, 

by toeidbiaitea as 

whiclt^om^ose flbe 'eye, all retain theiir proper situ* 
alums (thou^ eadt fluid in^vidually is perpetn- 
aliy romoved and renewed) for sixty, eighty, or a 
hundred years, or more, while remains. ' So 
do dre infinitely small vessels of an almost invi- 
sible insect, the fine and pellucid tubes of a plant, 
idl bold their destined fluids, conveying or chan* 
ging them according to fixed laws, but never p^- 
mitting them to run into epnfiosion, so long as the 
vital principle animates their various forms. But 
no sooner does deat^ happen, than, without any 
Alteration of struefure, any apparent change in 
^jlheiv mater^l configuradpu, all is reveifed. t%e 
eye loses, its form aUd Ixnghtness ; its memhnnes 
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let go tlieir contents, which mix in oonfusion, and 
thenceforth yield to the laws of chemistry alone. 
Just so it happens, sooner or»later, to the other 
parts ol the animal as well as vegetable frame. Che- 
mical changes, putrefaction and destruction, im- 
mediately follow the total privation of life, the im- 
portance of which becomes instantly evident when 
it, is no more. I humbly conceive therefore, that if 
the human understanding can in any case flatter 
itself with obtaining, in the natural world, a glimpse 
of the immediate agency of the Deity, it is in the con- 
templation of this vital principle, which seems inde- 
pendent of material organization, and an impulse of 
his own divine imtergy. 

l!^(Krjam,I.a^aiQed to con&ai w» mim 

explain the physiology of vegetables than, of animals, 
without this hypothesis, as I allow it to he, of n liv- 
ing principle in both. Chemistry semns to me no 
mote competent to develop our vital functions, than 
the humoral pathology of old could explain our dis- 
eases. To argue from dead to living matt.ris’a 
solecism. The able Mr. Chevalier, so recently lost 
to his country, has shown this on the most 8ttit£d>le 
of all occasions*, the anniversary of the birth of the 
great man to whose name and memory the Hunterian 

See the Hunterian Oration dclivered*be(OTe the Bqyal College of 
Sargeona in Lcoidon, on the Itth tif February las], by Thootas Che- 
valier, F.11.8, r.8.A. aftdF.L3»ftirg*«n Bsttaerduiery » (he Ring. 
London 189l> 
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W anally dedicated, and of whose physio- 
■logicat systeins the vital principle ^ways formed the 
Even my, fflnstrious friend Sir Humphry 
i)ayy, while he disowns this hypothesis, admits all I 
^ claim, in allowing that vegetables “ may 
■ ily be to be living systems, inasmuch as they 
of converting the elements of com- 
organized structures.” The 
' .this“^^^t -at'leng^ln^ 

merely “ eom- 

manmttertj*! will not dispute about terms, butshall 
Td& ig .Aiij j^lciple of vitality, by which a plant 
nnd agrees with an aninud, to 
I can, in the following pages, the 
■rt^ ^ 'itt>getaU<m.>' I fear out ignorance .of 
as of animad, cb'emistiy mus^ on 
take shelter under this nomm 
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PfiFINlTlON OF NATUltlk^, HJSTollY^ 

TICUlAKLY BOTAN^r— of: THE >iar£«A|.^^EX- 
<TyRE OF PtANTS. | 
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^tco Yreldto to d 
natural bodies, 
netal, aiouad ds ,‘*to 
their nature and piop^^/ na>: 
tural dependence sc^e 

of beings. In a more ej^OddveaeniWjj 
to teach their secondary propei^es, the;Vi^ou8. 

uses to which they have been j reverted, 

in toe service of mankihd.or @1 
asmuch as an acquaini^ce tof^-nattiial 'i]a^ 

lities is our only sure gqide tQ a ]mQVirl|yge .bf,topir 
a/tificial uses. But as this d^ioilioa would indude- 
many arts and science^^^h to^ 
occupy any common 
Medicine, and many^ ol^w, ; it ' 
philosophical naturali;S^pbe acquain^ 
neral principles upon Which 
arfe founded. 

Thatpwtof Naturd^^ftorjy^WIri^i^edl^:^^ 
is called Botany, fro<lQ 




10 DEFINITION OF BOTANY. 

h6rb or grass., It may be divided into three bi anches : 
let, The physiology of plants, or a knowled‘:;e of the 
Structure and functions of their'different parts ; 2dly, 
The systematical arrangement and denomination of 
their several kinds ; and 3dly, their ceconomical or 
medical properties. All these objects should be 
kept in view by an intelligent botanist. The two 
first are of essential service to each other, and the 
last is only to be pursued, with any certainty, by 
aucb as «re versed in. (he other two. The present 
iiittmded 'te 'ae{da!n, tite jEundamexital 
ol all, wi& as mtudi practical iBhi> 
^ ^ necessary for those who wish to 

become acquaiotM wiUi this dielightiul science. 

has advaiMn^ over many other usefiil 
and necessary studies, even its first beginnings 
are pleasing hnd profitable, though pursued to ever 
so small an extent ; the objects with which it is con* 
versant are in themselves charming, and they become 
donbly so to those who contemplate them with the 
jadditional smise, as it were, which science gives : 
the pursuit of these olyects is an exercise no less 
healthfiil to the body, than the observation of their 
laws and characters is to the mind. 

In studying the fumnions of the Vegehible frame, 
' we must constantly remember duct it is not merely a 
edlecnion of tob^ or vesselsholding dif^ent fluids, 
Iwit that it is endowed with life* coniecfuenfly 


tifeuiUDtcrlv 
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able not only to imbibe particular fluids, but to alter 
tbeir nature according to certain laws, that is, to form 
peculiar secretions. This is the exclusive property 
of a living being. Animals secrete milk and fat from 
food wliich has no resemblance to those substances ; 
so Vegetdbles secrete gum, sugar, and various resi- 
nous substances front the various materials of the soil 


in which they grow, or perhaps from mere water and 
air. The most different and discordant fluids, se- 
painated only by the flnest film or membrane, are, 


hate, alresb|y d^tinct 

ciple depart, than secretiaQ, m wdil aS the due pte- 
servation of what has been secreW, ore botii at an 
end, and the prindpie of dissolution reigns abso- 
lute. ' 

Before we can examine the physiolo^ of vege- 
tables, it is necessary to acquire some idea of their 


structure. 

Much light has been thrown upon the general tex- 
tureof Vegetables by the microscopic figuresof Qrew, 
Malpighi and others, repeated by Dr. Thornton ui 
hia Illustration of the Xannsean System ; but more 
espocialty by the recent observations and highly 
magnified dissections of M. Mirbel. See his Table 
of Vegetable Anatomy in the work already men- 
tioned. FrtUp preceding writers we had learned the 

d»Togetable 

body, and the iMti«|te»ce^of iWInq peculiar spirallyr 
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^essdls in many plants. On these slentier 
ih^dations physiologists have, at their pleasure, 
comsttucted various theories, relative to the motion 
of the'ssp, respiration and other functions, presumed 
^to be analogous to those of animals. " The anatomi- 
cal observations of Mirbel go further than those of 
Grew, &c., and it is necessary to give a short ac- 
count of his discoveries. 

He finds, by the help of the highest magnifying 
potVers, that the vegetable body is a continued mass 
of tubes and cells ; the former extended indefinitely, 
the latter frequently and regularly interrupted by 
transverse partitions. These partitions being ranged 
alternately in the corresponding cells, and each cell 
increasing somewhat in diameter after its first forma- 
tion, except where restrained by the transverse par- 
titions, seems to account for their hexagonal figure*. 
See Tab. l.f. a. The membranous sides of all these 
cells and tubes are very thin, more or less trans- 
parent, often porous, variously perforated or torn. 
Of the tubes, some are without any lateral perfora- 
tions,/. b, at least for a considerable extent ; others 
pierced with holes ranged in a close spiral line, /. c ; 
in others several of these holes run together, as it 
were, into interrupted spiral clefts,/, d; and in some 
those clefts are continued, so that the whole tube, 
more or less, is cut into a spird line,/, e; which, in 

la micnwcojttc figum tbqr are generally drawn like circles inter- 
secting atber. 



GENERAL TEXTURE CiF PI^ANtS. 

u 

sonae young l^ranches end tender le|ive8j)-wUl utiKdl 
to a great extent, when they are gendy >tom asujjder 
The cellular texture especially is' extend^ to ^ery 
part of the vegetable body, even into die thin skin, 
called the cuticle, which covers every exiemal par^ 
and into the fine hairs or down which, in sonae in- 
stances, clothe the cuticle itself. 

Before we ofier any thing upon the supposed func-, 
tions of these different organs, we shall take a general 
view of the Vegetable body, beginning at the ex- 
ternal part, and proceeding inwards. 



14 


CHAPTER III. 


OF THE CUTICLE OR EPIDERMIS. 

Evert part of a living plant is covered with a skin 
or membrane called the cuticle, which same denomi- 
nation has been given by anatomists to the scarf skin 
that covers the animal body, pfotecting it from the 
injuries of the air, and allowing of due^ absorption 
and persptraticmi rimtagh ite pores. 

, ^ ^ 

identity, betweon the aninial and tite'lregOlable etiti- 
cle. In the former, H varies in thickness from tire 
exquisitely delicate dhn which covers the eye, to the 
haiti skia^ci tire hand or ibot, or the far coarser co- 
vming of a Tortoise or Rhinoceros } in the latter, it 
is equally delicate on tiie parts of a flower, and 
scarcely less hard on tiie leaves of the Pearly Aloe, 
or coarse on the trunk of a Plane-tree. In the nn- 
merous layers of this membrane continually peeling 
off from the Birch, we see a aeiiemblance to the 

1 1be shell of e Tortoise, 
oration, boiling, or potoefaction, this part is 
from the plant as wdQ as from the animal, 
bring, if not absolutely i&oorruptihle, int|ch less 
psm to decomposidoo than the parts it eovris. '^The 
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vital pi inciple, as far as we can judge, seems to be 
extinct in it. 

The cuticle admits of the passage of fluids from 
within as well as from without, but in a due and de- 
finite proportion in every plant; consequently it 
must be porous ; and the microscope shows, what 
reason would teach us to expect, that its pores are 
different in diflferent kinds of plants. In very suc- 
culent plants, as Aloes, a leaf of which being cut oflf 
will lie for many weeks in the sun without drying 
entirely, and yet when partly dry will become plump 
again in a few hours if piut^d ipto water, the cu- 
iicle must be very, curiously constructed/ sp as to 
admit of ready ahsorptioiii and very tardy perspira- 
tion.' Such plants ore accordingly designed to in- 
habit hot sandy countries, where they are long ex- 
posed to a burning sun, with very rare supplies of 
rain. 

This part allows also of the passage of air, as is 
proved by experiments on the functions of leaves. 
Light probably acts through it, as the cuticle is a ' 
colourless membrane. We know the effects of light 
to be viry important in the vegetable oeconomy. 

But though this fine membrane admits extripeOns 
substances, so as to hatie their due effect upon the 
vegetable constitution, according to fixed laws, it no 
less powerftiUy excludes ail that would >be injurious 
td the jdant, either in kiud or proportion. Against 
heat or cold itproves,in general, butafeeble defence; 
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^ ^ \ tt 

l^^orwool, it becoma a 
VRJiy undue action of the 

80 inap^^t a guard, that, when 
Httjr t^ti^ ^siwing part is, deprived of it, the great- 
est eusn^ Jt/orras in the Vegetable, as ‘ 

%eU l&e, Animal* a fine ^ut essential barrier be- 
twe^n'life and destruction. 

Some ^ave imagined that the cuticle gave form to 
the vegetable body, because it sometimes being over 
tight causes contmctions on the stem of a tree, as in 
th0 Hjan or Cbetjj, and because it is found to be 
cria;hed wherever an unnatural excrescence is pro- 
dti^ on the bark. No doubt the cuticle is formed 
jp a^ to accommodate itself only to the natural growth 
of the plant, not to any monstrosities, and those 
IhmpB cauae it to hnra<^* ^nst as it happens to ripe 
fnitts in very wet seasons. Their cuticle is con- 
structed snitahjly to their usual size or plumpness, 
but not to any immoderate increase from too great 


absorption of Wet If the cuticle be removed from 
any no swelling follows, as it would if this 
inei^trape only kept the free in shape. , , ^ 

Of the.cnticJe is j^tomshimS'^ if . 
ii is forin^, ^ Gtcw^ well oWrv^ 
^ibQfp, ^jdVnly;e*tepd 04 during 
the and'rimt it appears not to We . 
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most trees it crsujks in «v0lf directitjiii, ttiod in tnanjr’ 
is entirely obliterated, tbe o|d dead lasers of their 
baric performing all the reqiiisite ofScOs df n Otrticle. 

M. Mirbel indeed, though he admits the import- 
ance of this part in the several ways above meationr 
ed, contends that it is not a distinct organ like the 
cuticle of animals, but merely formed of the cellular 
parts of the plant dilated and multiplied , and changed 
by their new situation. This is very true ; but upon 
the same principle the human cuticle can scarcely 
be called a distinct organ. Its texture is conti- 
nually scaling ofi’ externally, and it is supplied with 
new layers from within. Just so does the cuticle of 
the Birch peel off in scales, separable, almost with- 
out t nd, into smaller ones. 

Examples of different kinds of cuticle may be 
seen in the following plants. 

On the Currant tree it is smooth, and scales off in 
large entire flakes, both from the young branches 
and ojd stem. The same may be observed in the 
Elder. 

The fruit of the Peach, Rnd the leaf of the Mullein, 
have a cuticle covered with dense and rather harsh 
wool, such as is found on many South American 
plants, and on , more Cretan ooes. The latfer, we 
know, grow in Open places under a burning ^nn. 

The leAfof'the White Willow is clothed With a 
fine dlky or satiny cuticle.* 

The cuticle ot the Be^ny,^and of many Other 
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plants, ii^€Xtea<Jed into' rigid hairs or bristle'-, which 
th« Ketde are perforated and contain a venomous 



i^'pbsii^s flindi 
sur&pe^ti# tl»ese phpMs- Kain irictles over tlw^ iP 


C^k tree, the Common Maple, and oven 
^&i^||atch j^m, the optide istovered with a fungous 
f^hs^ce most extraordinary in its nature, though 
fiuiniUBr to us as cork. 

In grasses and some other plants the ingenious 
Sir H. Davy has found a flinty substance in the cu- 
^le. The Equisetum hymale, in consequence of 
its unequal or toothed cuticle, which is of a flinty 
nature, serves to polish ivory and brass, being for 
such pujposes imported from Holland, and called 
Dutch Rushes. 

What seems to be the cuticle on the trunk of the 
Plane, the Fir, and a kind of Willow called ScUiie 
triandra,^ rather wmsists of scales of bark, which 
having per^rmed their functions and become dead 
matter, are rejected by the increasing bark beneafh 
them ; and this accoids with M. Mirjbel’s idea of the 
, optide.*. Tbp dd layers of, bark in tite Chesnut, Oak, 
-and many other trees,^though not cast off, are of the 
\|ame paf^ ;,and these under the nncroscope exhibit 
^ 'CeUuIlt textqre as the cptide. 
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CHiPTER IV. 

'Immediately undef the Cutide we find a bui?cu> 
lent cellular^ubstance^ for the most part of a green 
cohmr, at least in the leaves and branches, which is 
called by Bn Hamel the Bnveloppe cdluhirf, and by 
Mirbel the Ttssu htrbacL This is in general the 
seat of colour, and in that respect analogous to the 
rele mucosum, or pulpy substance situated under the 
human cuticle, which is pale in the European, and 
black in the Negro ; but we must carry the analogy 
no further, for these two parts perform no functions 
in common. Du Hamel supposed this pulp to form 
the cuticle ; but this is improbable, as his experi- 
ments show, when that membrane 4S removed, ‘that 
the Cellular Integument exfoliates, at least in trees, 
or is thrown off in consequence of the injury it has 
sustained, and a new cuticle, covering a new layer 
of the same succulent matter, is formed under the 
old one. Annual stems or branches have not the 
same power, any more than leaves. 

But little attention has been paid to thismrgan till 
lately, though it is very univti^l, even, as Mirbel 
observes, in jfesses and Feriis. The satne writei? 
remarka ffiat ‘‘ leaves Consist aliifost entirely of a 

2 
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“ plate of this substance, covered on each side by 
“ the cuticle. The stems and branches of both an- 


“ nual and perennial plants are invested with it ; but 
“ in woody parts it is dried up ai^d reproduced con- 
“ tinually, such paHs only having that reproductive 


I we come to ooni^der^^e curiims fionctioos 
of leaves, we shall find dris psurt to he of the first 

soportance. In it the pitnci^l changes operated 
. op(fii the sop of plants by light and air, and fire con> 
tRsquoit etaditeation of all their peculiar secrefioiu. 


take jdace. 
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CHAPTER V. 


OF THE BABK. 

^ <joiisifili|ig* of 
one year old/aod ol^ 

wood. In tfie older braiK^ «Ha 'tir^ks of ire^/it 
consists of &B many layers as thiQf are yeaars old, Hms 
innermost beir^ called tbe, liber; aid, it is in Ibis 
layer only fbat the essentkl i^ital functions 
ried on for the l^e being, after which it b jMished 
outwards with the Cellular Integument, mid becomes 
like that a lifeless crust IChese older layers, how- 
ever, are for some time reseryiirs of the peculiar se- 
creted juices of th’e plant, wMch perhaps they may 
help to perfect. 

In some roots ihe bark, though c^y of annual du- 
ration, is very thick : as in the Carroh the fed part 
of which is all ‘bwh. In the Parsnep, though not 
dbtinctly coloured, it is no less evident In the Tur- 
nip it is much thinner, tibough equdly dbtinctfiom 
the wood or body of the root ^ 

The Bark contains a great nirober of woody fibres, 
nmningibf tiie most part ibngitqdinally, whieh gbe 
it tenacity, Md in which it dilf^v^Ty Msentially'" 
from the parts already descrihe* TH^ woo^ 
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fibres^ when separated by maceration, eitbihit in ge- 
nera/ a kJad of net-work, and in many instances great 
» beati^ of tjtructare. In a family of 


JIPI fSy irib) on*&e contrary, 
ilPpIgW'i^tjtl^la The bark of the 

CmtiHt IPine, Pmetstef, some inches in thick- 
ne^ i» sepaitajble inb tbm porous layers, each of 
them the pro4u<^t(m of one season, which do really 
seem to be, according to M- Mabel’s theory, harden- 
ed and dried Cellular -Integument ; but they are 
rather perhaps that vascular part of the Bark which 
once contained the secreted fluid, or turpentine, so 
sdmndant in' this tree. 

The bark of pak trees twenty or thirty years old, 
if ent &nd long exposed to jhe Weather, separaies 
into many flue thin layers,*, of a similar, though less 
deHcate, te^haire to the Ince Bark of Jamaica. All 
these kyeve, in a living stide^ am closely connected 
with each efiier by flb cellular texture which per- 
yaderthe wegdlabk ht^'sn'feo^, *9 well as by 
ttictt8u6«fe,?«»seln pecessaiy for 'be performance of 
yevnml’fltottmisber^^ to be mentioned. 

* ifh'the ytiktM ^)4ou1iar ybtkk or qualities df par* 
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ticular plants chiefly reside^ and more especially in 
several of its internal layers nearest to the wood. 
Here we find in appropriate vessels the resin of the 
Fir and Juniper, tlie astringent principle of the Oak 


fhmkf aiad 

mon. The same se^i^dens do omne bs Jl^i 

pervade the wood, and other parts of these plants,* 
but usually in a less ooncen^ted form. 

When a portion of the bark of a tree is removed, 
the remainder has a power of extending itlelf ' late- 
rally, though very gradually, till the wound is closed. 
This is accomplished by each new layer, added to 
the hark internally, spreadingalittle beyond the edge 
of the preceding layer. The operation of dosing 
the wound * goes <«t''the more slowly, as the wood 
underneath, from exposure to the air, has become 
dead, and frequently rotten, proving an incumWance, 
which tiiough the living principle cannot in this in- 
stance free iteeif finom, it has no power of taming to 
any good account If, howewer, this dead wood be 
carefully remoted, add the wbuiicU protected (tom 
the injuries of the atmo«%bere, the new bark is finind 
to spread ,nnmh tnore.isapidly ; and as qvety new 
layer of liailc forms, as ha .proved 4n <#>0 next 

chapter,' a wpod* l^w^<whole' cavity, 

whatever it may be,’ is in.^aroOaiw of tupe>filled up. 

This operation of Nature was tui^iled to greatad* 
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vaatage by the late Mr. forsytU of Ken uigton gar- 
dens, the history of whose experiments is before the 
public. Under his management many timber trees, 
become entirely hollow, were filled with new wood, 
and made to produce fresh and vigorous branches ; 
and pear-trees, planted in the time of King William, 
and become so decayed and knotty as to bear no fruit 
worth gathering, were by gradual paring away of^ 



1 

^ to .to o ^ ^ J 1 * . 


as to cover the ^a^eh waSs with new blraEii^es bear* 
ing .a profasioti of fine fifuit. These cxperimente’ 
hate passed tinder my owa actual observation, and 


I am happy 4o‘ bear testiibony to^the merits of areal 
lotfer of uiefnl st^enci^/)^ one of the most honest 
and disinterested T hm kitew. 

, ' , i't 
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CHAPTER VI. 


When the bark is removed, we come to thp sub- 
stance of the wood, which makes the principal bqlk 
of, the of Whep 

^0 lpy«rs^Ve|ry 

^an trees in geneml. Eac^* nf Ufm * 

is externally mosthard and splid. , They 4i|Eer how- 
ever among themselves in *this respect, as well as 
in their breadth on the whole. Jt often.happens that 
all the layers' are broadest tQwapJs one side, of the 
tree, so that their compaon centre is thrown very 
much out of the actual centre of the trunk. 

The wood owes its strength dnd tenacity to innu- 
merable woody fibres, and consists of various vessels 
mnning for the mostpaJt longitudinally ; some hav- 
ing a spiral ccpit, others xiot Of these vessels, some 
in their youngest stete convey the sap from the root 
to the extremities of the hratfches and leaves i others 
contain the varionsp^til^f or secreted juices ; others 
perhaps contain air. ^iThe whole are joined together 
'by the cellular «nb^toi|‘^ «2re^<ly described. 

Linnmws and moft wrftors bdltow one of the 
abovementioned eirenlar fayei^ of wood is formed 
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every year, the hard external part being caused by the 
cold of winter ; consequently, that the exact age of a 
sound tree when felled m&y be known by counting 
these rings. It has even been asserted, that the date 
of. peculiarly severe winters' may be found in the 
harder more condensed rings, formed at those pe- 
riods ; and moreover, that the north side of a tree 
may always be known by the narrowness and density 
of the rings on that sij|h. All this is controverted 
by Mirbel, chiefly on the authority of Du Hamel, 
who nevertheless scarcely says enough to invalidate 
the ancient opinion qn the whole. It is very true 
that there may be occasional interruptions in the for- 
mation of the wood, from cold or fickle seasons, and 
that in some trees the thin intermediate layers, 
hardly discernible in general, which unite to form 
the principal or annual ones, may, from such fluc- 
tuation of seasons, become more distinct than is 
natural to them. Such intermediatelayers are even 
found more numerous in some trees, of the same spe- 
cies and age, than in others. But as there is always 
a most material difierence between summer and 
winter, so I believe will there always be a clear di- 
stinction between the annual rings of such trees 
as show them at all. Trees of Jiot countries indeed, 
as Mahogany, and evergreens 4n general, have them 
but indistinctly marked ; yet even in these they are 
to be seen. With regard to their greater compact- 
ness' on the north side of a tree, Du Hamel justly 
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explodes tWs idea. In fact, there i.s most wood 
formed, and consequently these circles are broadgst, 
on the side most favourable to vegetation, and where 
there are most branches and leaves. This in a so- 
litary tree is generally towards the south ; but it is 
easy to perceive the occasional variations which must 
arise from local exposure, soil, moisture, end other 
causes. 

In some trees, a number of the outermost rings 
differ greatly in colour from the innermost, and are 
called by workmen the sap. In the Laburnum, the 
former are yellow, the latter browm. In the Oak, 
and many other trees, a similar difference, though 
less striking, is perceptible, and inmost the external 
rings are much less firm, compact, and durable than 
the rest, retaining more vital principle, and more of 
the peculiar juices of the plant. Such rings are all 
comprehended by Du Hamel under the name of 
Aiibkr, alburnum ; and he rightly observ'cs that this 
difference often extends to a greater number of rings 
on one side of a tree than on another. It seems 
that the more vigour there is in a tree, or side of a 
tree, the sooner is its alburnum made perfect wood. 
By this term, however, is properly understood only 
the layer of new unhardened wood of the present 
year. When the word alburnum is used in the fol- 
lowing pages, it applies to this part only. 

Physiologists have long differed, and do still differ, 
about the origin of the wood. Malpighi and Grew 
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thought it was formed by the bark, and the best ob- 
servations have confirmed their dpinion. Hales sup- 
posed the wood added a new layer to itself exter- 
nally every year. Linnaeus had a peculiar notion, 
that a new layer of wood was secreted ‘annually 
from the pith, and added, internally to the former 
ones. Truth obliges me to confess that the latter 
theory is most devoid of any kind of proof or pro- 
bability. 

Du Hamel, by many experiments, proved the 
wood to be secreted or deposited from the innermost 
part of the bark or liber. He introduced plates of 
tinfoil under the barks of growmg trees, carefully 
binding up their wounds, and, after some years, on 
cutting them across, he found the layers of new 
wood on the outside of the tin. His original spe- 
cimens I have examined in the public museum at 
Paris. 

Dr. Hope, formerly Professor of Botany at Edin- 
burgh, instituted an experiment, if possible more 
decisive, upon a branch of Willow three or four 
years old. The bark was carefully cut through lon- 
gitudinally on one side for the length of several 
inches, so that it might be slipped aside from the 
wood in the form of a hollow cylinder, the two ends 
remaining undisturbed. The edges of the bark , 
were then united as carefully as possibly the ^ood;. 
covered from the air, and the whole bouird upitp ss 
cure it from external injury. A^er a ;few 
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branch was cot through transversely. The cylinder 
of bark was found tined with layers of new wood, 
whose number added to those in the wood from which 
it had been stripped, made up the number of rings in 
the branch above and below the experiment. For 
an account of this experiment I am indebted to Dr. 
Thomas Hope, the present Chemical Professor at 
Edinburgh. 

Du Hamel engrafted a portion of the bark of a 
Peach-tree upon a Plum. After some time he found 
a layer of new wood under the engrafted bark, white 
like that of the PeSch, and evidently difl'erent from 
the red wood of the Plum. Moreover, in this and 
other experiments made with the same intention, he 
found the layers of new wood always connected with 
the bark, and not united to the old wood. See his 
Phys'tijiic des Arfjres, vol. 2, 29, &c. It tleserves 
also to be mentioned, that by performing this ex- 
periment of engrafting a portion of bark at different 
periods through the spring and summer, the same 
^curate observer found a great difference in the 
thickness of the layer of hew wood produced under 
it, which Was always le^ in proportion as the ope- 
ration wiffl'perfoiin^i 

That Ae bark or h/ier produces wood seeihs there- 
fore prov'ed ’ 'ord cliratb’. bift'sr he ixperiments 

ifftfi.fl.ces 
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fri]^ of a tre® was stripped of its bark. , A Oberry- 
tree treated in this manner exuded from the whole 
surface of its wood, in littfe point^ a gelatinous mat- 
ter, which gradually extended over the whole, and 
became a new bark, under which a layer of new wood 
was speedily formed. Hence Mirbel concludes, 
voL Ij 176, that the alburnum and the wood are really 
the origin of the new layers of wood, by producing firs t 
this gelatinous substance, or matter of organization, 
which he and Du Hamel call cambium, and wliicli 
Mirbel supposes to produce the liber or young bark, 
and at the same time, by a pecilliar arrangement of 
the vascular parts, the alburnum or new wood. His 
opinion is strengthened by the observation of a tribe 
of plants to be explained hereafter, Palms, Grasses, 
&c. in which there is no real bark, and in which he 
finds that the woody fibres do actually produce the 
cambium. Dr. Hope's experiment will scarcely 
invalidate this opinion, because it may be said the 
cambium had already in that case formed the liber. 

This subject will be better understood when 
come to speak of Mr. Knight’s experiments on the 
course of the sap. 
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OF THE MEDULLA OR PITH. 

The centre or heart of the vegetable body, within 
the wood, contains the Medulla or Pith. ^This, in 
parts most endowed with life, as roots, and young 
growing stems or branches, is a tolerably firm juicy 
substance, of a uniform texture, and commonly a 
pale green or yellowish colour. Such is its appear- 
ance in the young shoots of Elder in the spring ; but 
in the very same branches, fully grown, the pith be- 
comes dry, snow-white, highly cellular, and ex- 
tremely light, capable of being compressed to almost 
nothing. So it appears likewise in the common 
Red or White Currant, and numerous other plants. 
In many annual stems the pith, abundant and very 
juicy while they are growing, becomes little more 
ihan a web, lining the hollow of the complete stem, 
as in some Thistles. Many grasses and umbelli- 
ferous plants, as Conium maculatmn or Hemlock, 
have always hollow stems, lined only with a thl» 
smooth coating of pith, exquisitely delicate and 
brilliant in its appearance. 

Concerning the nature and functions of this part 
various opinions have been held. 

Du Hamel considered it as merely cellular sub- 
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Stance, connected with what is diffused through the 
whole plant, (Combining its various parts, bat not 
performing*any remarkable office in the vegetable 
cBConomy. ' ' 

Linnasus, on *the contrary, thougbt it the seat of 
life and souree of vegetation ; ffiat its vigour was the 
main cause of the propulsion of the branches, and 
that the seeds were more especially formed from it. 
This latter hypothesis is not better founded than his 
idea, already mentioned, of the pith adding new 
layere internally to the wood. In fact, the pith is 
soon obliterated in the tranks of many trees, which 
nevertheless keep increasing, for a long series of 
years, by layers of wood added every year from the 
bark, even after tbe heart of the tree is become hol- 
low from decay. 

^ome considerations have led me to hold a me- 
dium opinion between these (wo extremes. There 
is, in certain respects, an analogy between the me- 
dulla of plants and the nervous system of animals. 
It is no less assiduously protected than the spinal 
marrow or principal nerve. It is branched off and 
diffused through the plant, as nerves are through 
^e animal. Hence it is not absurd to presume that 
it may, in like manner, give life and vigpur to the 
whole, (hough by no means, any more than nerves, 
the organ or source of nourishment. It is Certainly ^ 
most vigorous and abundant in young and growing ■ 
' ’ '=!'! tujil must he supposed to be subservient, 
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in some way or other, to their increase. Xind- 
say of Jamaica, in a paper read long ago to the 
Royal Society, but not published, thought he de- 
monstrated the medulla in the leaf-stalk of the Mi- 
mosa pudica, or Sensitive Plant, to be the seat of ir- 
ritability, nor can [ see any thing to invalidate this 
opinion. 

Mr. Knight, in the Philosophical Transactions for 
1801, p. .348, supposes the medulla may be a reser- 
voir of moisture, to supply tlie leaves whenever an 
excess of perspiration tenders such assistance ne- 
cessary, and- he has actually traced a direct com- 
munication by vessels between it and the leaf. 
“ Plants,” says that ingenious writer, “ seem to re- 

quire some such reservoir; for their young leaves 
“ are excessively tender, and they perspire much, 
“ and cannot, like animals, fly to the shade and the 
“ brook.” 

This idea of Mr. Knight’s may derive consider- 
able support from the consideration of bulbous-rooted 
grasses. The common Cats-tail, Pfileum pratense^ 
Engl, Bot, t. 1076, when growing in pastures that 
are uniformly moist, has a flbrous root ; but in dry 
situations, or such as are only occasionally wet, it 
acquires a bulbous one, whose inner substance is 
moist and fleshy, like the pith of young branches of 
trees. This is evidently a provision of Nature to 
guard the plant against tqo sudden a. privation oi 
moisture from tl^e soil. , , 

D 
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But, OU the other hand, all the moisture in fli'- 
medulla o( a whole branch is, in some ca^'s, too lLttl(‘ 
to supply one hour’s perspiration of a single leaf. 
Neither can I find that the moisture of the medulla 
varies, let the leaves be ever so flaccid I cannot 
but incline therefore to the opinion that the medulla 
is rather a resenmir of vital energy, evt n in these 
bulbous grasses. 

Mr. Knight has shown that the part in question 
inay, be removed without any great injury to a 
Branch, or at least without immediate injury; but 
I have had no opportunity of making any experi- 
ments on this particular subject. 
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OF THF, SAP-VKSSELS, AND COURSE OF THE SAP; 

WITH AIR. knight’s THEORY OF VEGETATION. 

Much contrariety of opinion has existed among 
physiologists concerning the vascular system of 
plants, and the nature of the prOptilsidn, of the sap 
through their stems and branches. Tnd^d it is a 
subject upon which, till lately, very erroneous ideas 
have prevailed. 

That the whole vegetable body is an assemblage of 
tubes and vessels is evident to the most careless ob- 
server ; and those who are conversant with the mi- 
croscope, and books relating to it, have frequent op- 
portunities of observing how curiously these vessels 
are arranged, and how ditferent species of plants, es- 
pecially trees, differ from each other in the structure 
and disposition of them. Such observations, how- 
ever, if pursued no further, lead but a little way 
towards a knowledge of the wonderful physiology 
of vegetables. 

In the 2d chapter, mention is made of the general 
cellular and vascular texture of plants ; we must 
now be a little rac’e particular m our inquiries. 

That plants contain various substances, as sugar, 
D 2 
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o-um, acids, odoriferous lliiids and otli< rs, to whiih 
their various flavours aud qualities are aviug. is fa- 
miliar to every one ; and a little reflection will sa- 
tisfy us that such substances must each be lodged 
. ill proper cells vessels to be kepi from 

each other. They are extracted, or secre^4, from 
the common ^p of the plant, and called its pecu- 
liar or secreted fluids. Various experiments and 
observations, to be hereafter enlarged upon, prove 
also that air exists in the vegetable body, and must 
likewise be contained in apjjropriatc vcs.sols. Be- 
sides these, we know that plants are nourished and 
invigorated by water, which they readily absorb, 
and which is quickly conveyed through their stalks 
and leaves, no doubt by tubes or vessels on purpose. 
Finally, it is observable that all plants, as far as any 
experiment has been made, contain a common fluid, 
which at certain seasons of the year is to be obtained 
in great quantity, as from vine branches by wound- 
ing them in the spring before the leaves appear, and 
this is properly called the sap. It is really the 
blood of the plant, by which its whole body is nou- 
rished, and from which the peculiar secretions are 
made. • ' 

^ Theqgreat difficulty has bfeen to ascertain the ves- 
sels in which the sap .runs. Two of the most di- 
stinguished inquirers into the subject, Malpighi and 
Grew, believed the^ woody fibres, which make so 
large a part of the vegetable body, and give it con- 
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sistence nnd strength, to be the sap-vessels, analo- 
gous to 1 he blood-vessels of animals, and their opi- 
nion was adopted by Du Hamel. In support of 
this theory it was justly observed that these fibres 
are very numerous and strong, running longitudi- 
nally, often situated with g^eat uniformity (an argu- 
ment for their great importance), and found in’ all 
parts of a plant, although in some’they are so deli^e 
as to be scarcely discernible. But Philosophers 
sought in vain for any perforation, any thing like a 
tubular structure in the woody fibres to countenance 
this hypothesis, they being divisible almost without 
end, like the muscular fibre. This difficulty was 
overlooked, because of the necessity of believing the 
existence of sap-vessels somewhere ; for it is evident 
that the nutrimental fluids of a plant must be carried 
with force towards certain parts and in certain di- 
rections, and that this can be accomplished by regu- 
lar vessels only, not, as Tournefort supposed, by ca- 
pillary attraction through a simple spongy or cot- 
tony substance. 

I received the first hint of what I now believe to 
be the true sap-vessels from the 2d section of Dr. 
Darwin's Phytologia, where it is suggested that 
what have been taken for air-vessels are really ab- 
sorbents destined to nourish the plant, or, in other 
words, sap-vesSels. The same idea has been adopt- 
ed, confirmed’ by experiments, and carried to much 
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greater perfection, by Mr. Knight, whose papers in 
the Philosophical Transactions for 1801, 1804 and 
1805, throw the most brilliant light upon it, and, I 
think, establish no less than an entirely new theory 
of vegetation, by which the real use and functions 
of the principal organs of plante are now, for the 
first time, satisfactorily explained. 

In a young branch of a tree or shrub, or in the^ 
stem of an herbaceous plant, are found, ranged rotind 
the centre or pith, a number. of longitudinal tubps or 
vessels, of a much more firm texture than the adja- 
cent “parts, and when examined minutely, these ves- 
sels often appear to be constructed with a spiral coat. 
This may be seen in the young twigs aiid leafstalks 
of Elder, Syringa, and many other shrubs, as well 
as in numerous herbaceous plants, as the Piony, and 
more especially many of the Lily tribe. If a branch 
or stalk of any of these plants be partly cut through 
or gently broken, and its divided portions slowly 
drawn asunder, the spiral coats of their vessels will 
unroll, exhibiting a curious spectacle even to the 
naked eye. In other cases, though the spiral struc- 
ture exists, its convolutions are scarcely separable 
at all, or so indeterminate as to be only marked by 
an interrupted line of perforations or slits, as shown 
by M. Mirbel. Indeed the very same branches 
which exhibit these spiral vessels when young, show 
no signs of them at a more advanced period of growth, 
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when their parts are become more woody, firm, and 
rig'id. No such spiral-coated vessels have been de- 
tected in the bark at any period of its growth. 

Malpighi asserts that these vessels are always 
found to contain air only, no other fluid ; while 
Grew reports that he sometimes met with a quantity 
of moisture in them. Both judged them to be air- 
vessels, or, as it were, the lungs of plants, commu- 
nicating, as these philosophers presumed, with cer- 
tain vessels of the leaves and flowers, of an oval or 
globular form, but destitute of a spiral coat. These 
latter do really contain air, but it rather appears 
from experiment that they have no direct communi- 
cation with the former. Thus the tubes in question 
have always been called air-vessels, till Darwin sug- 
gested their real nature and use*. He is perhaps 
too decisive when he asserts that none of them are 
air-vessels because they exist in the root, which is 
not exposed to the atmosphere. We know that air 
acts upon the plant under ground, because seeds 
will not vegetate in earth under the exhausted re- 
ceiver of an air-pump. Phil. Trans. No. 23. I do 
not however mean to contend that any of these spiral 
vessels are air-vessels, nor do I see reason to believe 
that plants have any system of longitudinal air-ves- 
sels at all, though they must be presumed to abound 
in such as are transverse or horizontal. 

♦ Du Hamel, indeed, once liuspcctcd tl>at they contained higldy 
rarefied but did not {lurhue the idea. 
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Dr. Darwin and Mr. Knight have, by the most 
simple and satisfactory experiment, pro\od these 
spiral vessels to be the channel through m hich the 
sap is conveyed. The former placed leafy iwigs of 
a common Fig-tree about an inch deep in a decoction 
of madder, and others in one of log- wood. After 
some hours, on cutting the branches across, the co- 
loured liquors were found to have ascended into dach 
branch by these vessels, which exhibited a circle of 
red dots round the pith, surrounded by an external 
circle of other vessels containing the white milky 
juice, or secreted fluid, so remarkable in the Fig-tree. 
Mr. Knight, in a similar manner, inserted the lower 
ends of some cuttings of the Apple-tree and Horse 
che.snut into an infusion of the skins of a very black 
grape in water, an excellent liquor for the purpose. 
The result was similar. But Mr. Knight pursued 
his observations much further than Dr. Darwin had 
done ; for he traced the coloured liquid even into 
the leaves, “ but it had neither coloured the bark nor 
the sap between nt and the wood ; and the medulla 
was not afiected, or at most was very slightly tinged 
at its edges.” Phil. Trans, for 1801, p. 335. 

The result of all Mr. Knight’s experiments and 
remarks seems to be, that the fluids destined to nou- 
rish a plant; being absorbed by the root and become 
sap, are carried^up into the leaves by these vessels, 
called by him' central vessels, from their situation 
near the pith. A particular set of them, appropri- 
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ated to ciicli leaf, branches off, a few inches below 
tlie leaf to which they belong, from the main chan- 
nels that pass along the alburnum, and extend from 
tl'.e fibres of the root to the extremity of each annual 
sljoot of the plant. As they approach the leaf to 
wJiich they are destined, the central vessels become 
more numerous, or subdivided. “ To these vessels,” 
says Mr. Knight, “the spiral tubes are every where 
appendages.” p. 336, By this expression, and by a 
passage in the following page*, 337, this writer 
miglit seem to consider the spiral line, w’hich forms 
the coats of these vessels, as itself a pervious tube, 
or else that he was speaking of other tubes with a 
spiral coat, companions of the sap-vessels ; but the 
plate which accompanies his di,ssertation, and the 
perspicuous mode in which he ti’eats the subject 
throughout, prevent our mistaking him on the last 
point In order to conceive how the sap can be so 
powerfully conveyed as it is througlf tlie vessels in 
which it flows, from the root of a tall tree to its 
highest branches, we must take into consideration 
the action of heat. We all know that this is necessary 
to the growth and healtli of plants ; and that it re- 
quires to be nicely adjusted in degree, in order to 

* " The whole of the fluid, which passes from the weed to the Icaf,_ 
sccnis to me evidently to be conveyed through a single kind of vessel; 
for the spiral tubes will neitlier cairy coloured infusions, nor in the 
smallest degree ietard the withering of the leafi when the central ves- 
sels are divided.” Knight. ' ' ’ 
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suit the constitutions of diri’ercnt tribe of plants 
destined for different parts of the globe. It cannot 
but act as a stimulus to the living princijile, and i.s 
one of the most powerful agents of Natur^: upon the 
vegetable as well as animal constitution. Besides 
this, however, various mechanical causes may be 
supposed to have their efi’ect; as the frequently 
spiral or screw-like form of the vessels, in some of 
which, when separated from the plant, Malpighi tells 
US he once saw a very beautiful undulating motion 
that appeared spontaneous. This indeed has ‘not 
been seen by any other person, nor can it be sup- 
posed that paHs jso delicate can, in ceneral, be re- 
moved from their natural .situation, witliout tlie de- 
struction of that fine irritability on wliieh .such a mo- 
tion mu.st depend. We may also take into conside- 
ration the agitation of the vegetable body by winds, 
which is known by experience to be so wholesome 
to it*, and must serve powerfully to propel the fluids 
of lofty trees ; the passage, and evolution perhaps, 
of air in other parts or vessels, surrounding and 
compressing these; and lastly the action,- so inge- 
niously supposed by Mr. Knight, of those thin shi- 
ning plates called the silver grain, visible in oak 
wood, which pressing upon the sap-vessels, and 
being apparently susceptible of quick changes from 


* Sec Mr. Knight’s experiments in confirmation of this in the Phil. 

7V(m , |r{>r II, ^,$0. 
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variation- in heat or other causes, may have a pow- 
erful etii ct. “ Their restless temper,” says Mr. 
Knight, ‘ after the tree has ceased to live, inclines 
me to believe that they are not made to be idle 
whilst it continues alive.” Phil. Trans, for 1801, 
p. 344. These plate.s are presumed by the author just 
quoted to be peculiarly u.seful in assisting the ascent 
of the sap through the alburnum of the trunk or chief 
branches, where indeed the spiral coats of the vessels 
are either wanting, or less elastic than in the leaf- 
stalks, and summits of the more tender shoots. 

However its conveyance may be accomplished, it 
js certain that <!ie .sap does reach the parts above 
mentioned, and there can surely be now as little 
doubt of the vi'ssds in which it runs. That these 
V essels have been thought to contain air only, is well 
• irconnted for by Dr. Darwin, on the principle of 
tJieir not collapsing when emptied of their sap ; 
which is owing to their rigidity, an^ the elastic na- 
ture of their coats. When a portion of a stem or 
branch is cut off, the sap soon exhales from it, or 
rather is pushed out by tlie action of the vessels 
themselves : hence they are found empty ; and for 
the same reason the arteries of animals were formerly 
thought to contain air only. When the sap-vessels 
have parted with their natural contents, air and even 
quicksilver will readily pass through them, as is 
shown by various experiments. Arguments in sup- 
port of any theory must be very cautiously deduced 
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from such experiments, or from any other observa- 
tions not made on vegetables in their most natural 
state and condition ; and, above all, that great agent 
the vital principle must always be hept in view, in 
preference to mere mechanical considerations. 

These to which I give the common name of sap- 
vessels, comprehending the common tubes ol" the al- 
burnum, and the central vessels, of Mr. Knight, may 
be considered as analogous to the arteries of animals; 
or rather they are the stomach, lacteals and arteries 
all in one, for I conceive it to be a great error in 
Dr. Darwin to call by this name the vessels whicl^ 
contain the peculiar secretions of the plant*. These 
sap-vessels, no doubt, absorb the nutritious fluids af- 
forded by the soil, in which possibly, as they pass 
through the root, some change analogous to digestion 
may take place ; for there is evidently a great dif- 
ference, in many cases, between the fluids of the root, 
at least the secreted ones, and those of the rest of 
the plant ; and this leads us to presume that some 
considerable alteration may be wrought in the sap 
in its course through that important organ. The 
stem, which it next enters, is by no means an essen- 
tial part, for we see many plants whose leaves and 
flowers grow directly from the root. 

Part of the sap is conveyed into the flowers and 
fruit, where various fine and essential secretions are 
made from it, of which we shall speak hereafter. By 
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far the greater portion of the sap is carried into the 
leaves, of the great importance and utility of which 
to the plant itself Mr. Knight’s theory is the only 
one that gives ns any adequate or satisfactory notion. 
In those organs the sap is exposed to the action of 
light, air and moisture, three powerful agents, by 
which it is enabled to form various secretions, at the 
same time that much superfluous matter passes off 
by perspiration. These secretions not only give 
peculiar flavours and qualities to the leaf itself, but 
are returned by another set of vessels, as Mr. Knight 
has demonstrated, into the new layer of bark, which 
they nourish and bring to perfection, and which 
they enable in its cum to secrete matter for a new 
layer of alburnum the ensuing year. It is presumed 
that one set of the returning vessels of trees may 
probably be more particularly destined to this latter 
office, and another to the secretion of peculiar fluids 
in the bark. See Phil. Trans, for 1801, jo. 337. In 
the bark principally, if I mistake not, the peculiar 
secretions of the plant are perfected, as gum, resin, 
&c., each undoubtedly in an appropriate set of ves- 
sels. From what has ju.st been said of the office of 
leaves, we readily perceive why all the part of a 
branch above p, leaf or leaf-bud dies when cut, as 
each portion receives nourishment, and the means 
of increase, from the leaf above it. 

By the above view of the vegetable ceconomy, first 
given in the present work, it appears that the vas- 
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cular system of plants is strictly annual. This, of 
course, is admitted in herbaceous plants, the exist- 
ence of whose stems, and often of the whole indivi- 
dual, is limited to one season ; but it is no less true 
with regard to trees. The layer of alburnum on the 
one hand is added to the wood, and the liher, or 
inner layer of the bark, is on the other annexed to 
the layers formed in preceding seasons, and neither 
has any share in the process of vegetation for the 
year ensuing. Still, as they continue for a long time 
to be living bodies, and help to perfect, if not to 
form, secretions, they must receive some portion of 
nourishment from those more active parts which have 
taken up their late functions. 

There is a tribe of plants called monocotykdones, 
having only one lobe to the embryo*, whose growth 
requires particular mention: To these belongs the 
natural order of Palms, which being the most lofty, 
and, in some instances, the most long-lived of plants, 
have justly acquired the name of trees. Yet, para- 
doxical as it may seem, they are rather perennial 
herbaceous plants, having nothing in common with 
the growth of trees in general. Their nature has 
been learnedly explained by M. Desfontaines, a ce- 
lebrated, jPrencb botanist, and by M. Mirbel in his 
Traiti d’Anatomk et de PhysiologieVtgHales, vol. 1. 
jD. 209, and Linnaeus has long ago made remarks to 
the same purpose. . The Palms are formed of sue- 

* Or rather no true cotirlwlon aU. 



GROWTH OF MONOCOTYLEDONES- 47 

cessive circular crowns of leaves, which spring di- 
rectly from the root. These leaves and their foot- 
stalks are furnished with bundles of large sap-ves- 
sels, and returning vessels, like the leaves of our trees. 
When one circle of them has performed its office, an- 
other is formed within it, which being confined below, 
necessarily rises a little above the former. Thus suc- 
cessive circles grow one above the other, by which 
the vertical increase of the plant is almost without 
end. Each circle of leaves is independent of its pre- 
decessor, and has its own clusters of vessels, so that 
there can be no aggregation of woody circles ; and 
yet in some of this tribe the spurious kind of stem, 
formed in the manner just described, when cut across, 
shows something of a circular arrangement of fibres, 
arising from the original disposition of the leaves. 
The common orange lily, Lilium bulbiferiim, Curt. 
Mag.t. 3G *, and white lily, Z. candidum, t. 27 8, which 
belong to the same natural family called momcotyk- 
dones, serve to elucidate this subject. Their stems, 
though of only annual duration,We formed nearly on 
the same principle as that of a Palm, and are really 
congeries of leaves rising one above another, and 
united by their bases into an apparent stem. In 
these the spiral coats of the sap-vessels are very 
easily discernible. 

To conclude this subject of the propulsion of the 

The Fiery, or $ina:U^, Orange Lily is perhaps the true L. bulhi- 
ferurn. 



^Pi it is necessary 6? say akw words on the pom-, 
which the vessels of plants are reported to possess 

of conveying their appropriate fluids equaJ/y well 
in either direction ; or, in other words, that it is in- 
different whether a cutting of any kind be planted 
with its upper or lower end in the ground. On this 
subject also Mr. Knight has afforded us new infor- 
mation, by observing that, in cuttings so treated, the 
retnming vessels retain so much of their original 
nature as to deposit new wood abotie the leaf-buds ; 
that is, in the part of ‘the cutting which, if planted 
in Its natural position, would have been below them. 

It appears, however, that “the sap-vessels must ab- 
sorb and transmit their sap in a direction contrary 
to what is natural ; and it is higlily probable, that, 
after some revolving seasons, new returning vessels 
would be formed in that part of the stem which is 
now below the buds. I presume there can be no 
doubt that successive new branches would deposit 
their wood in the usual position. It is nevertheless 
by no means commbn for such inverted cuttings to 
succeed at all. An experiment to a similar purpose 
is recorded by Dr' Hales, Vegetable Staticks, p. 132, 
t. 11 , of engrafting together three trees standing in a 
row, and then cutting off the communication between 
the central one and the earth, so that it became sus- 
pended in the air, and was nourished merely through 
its lateral branches. The same experiment was suc- 
cessfully practised by the late Dr. Hope at Edin- 
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burgh upon three Willows, and in the years 1781, 2, 
and 3, I repeatedly witnessed their health and vi- 
gour. It was observed that the central tree was 
several days later in coming into leaf than its sup- 
porters, but I know not^that any other difference 
was to be perceived between them. The tree which 
wanted the support of the ground was, some years 
after, blown down, so that we have now no oppor- 
tunity of examining the course of its vessels, or the 
mode in which successive layers of wood were de- 
posited in its branches; but the experiment is easily 
repeated. 

In the weeping variety of the common Ash, now 
so frequent in gardens, the branches are completely 
inverted as to position, yet the returning fluids ap- 
pear to run exactly in their natural direction, depo- 
siting new wood, as they are situated, above the 
buds or leaves ; and if the end of any branch be cut, 
all beyond (or belovr) the next bud dies ; so that in 
this case gravitation, to which Knight attributes 
considerable power over the returning fluids, Phil. 
Trans, for 1804, does not counteract the ordinary 
course of nature. 
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OF THE SAP, AND INSEi^STBLE PERSPIRATION. 

The sap of trees, as has been mentioned in the last 
chapter, may be obtained by wounding a stem or 
branch in spring, just before the buds open, or in 
the end of aubimn, though less copiously, after a 
slight frost ; yet not during the frost. In the palm- 
trees of hot countries, it is said to flow from a wound 
at any time of the year. It has always been ob- 
served to flow from the young wood or alburnum of 
our trees, not from the bark ; which agrees with 
Mr. Knights theory. 

A common branch of the Vine cut through will 
yield about a pint of this fluid in the course of 
twenty-four hours. The Birch,* Betula alba, affords 
plenty of sap; some other trees yield but a small 
quantity. It flows equally upward and downward 
from a wound, at least proportionably to, the bulk 
of the stem or branch in eilber direction to supply 
it. Some authors have asjserted that in the heat 
of the day it flows most from the lower part of a 
wound, and , in the cool of the evening from the 
upper;. hence they concluded it was. ascending d«r 
ring the first period; and descending in the latter, 
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sought ; nor would it be difficult to invent a theory 
upon this subject,; but we rather prefer the inves- 
tigation of truth on more solid foundations. 

This great motion, called of the sap, 

which is to be detected principally in the spring, 
and slightly in the autumn, is therefore totally di- 
stinct from that constant propulsion of it going on in 
every growing plant, about which so much lias been 
said in the pi’cceding chapter, and which is proved 
by taking an entire herb, of any kind, that has been 
gathered and suffered to begin to fade, and im- 
mersing its root in water. By absorption through 
the sap-vessels it presently revives, for those vessels 
require a constant supply from the root. 

This Jimoing of the sap has been thoughf: to de- 
monstrate a circulation, because, there being no 
leaves to carry it off by perspiration, it is evident 
that, if it were at these jmriods running up the sap- 
vessels with such velocity, it must run down again 
by other cliannels.' As soon as |be leaves expand, 
its motion is no longer to be detected. Tlie effusion 
of sap from plants, when cut or wounded, is, during 
the greater part of the .year, comparatively veiy 
small. Their secreted fluids run much more abun^ 
dantly. 

I conceive therefore that this fioiv'mg is nothing 
more than aTacility in the sap to run, owing to the 
peculiar irritability of the vegetable body at the 

ir when 
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a wound is made, being naturally at rest till the 
leaves open, and admit of its proper and regular 
conveyance. Accordingly, ligatures made at this 
period, wlpch show so plainly the course of the 
blood in an animal body, have never been found to 
throw any light upon the vegetable circulation. 
This great facility in the sap to run is the first step 
towards the revival of vegetation from the torpor of 
winter ; and its exciting cause is heat, most unques- 
tionably by tlie action of the latter on tlie vital prin- 
ciple, and scarcely by* any mechanical operation, or 
expansive power upon the fluids. The effect of 
heat is in proportion to the degree of cold to which 
the plant has been accustomed. In forced plants 
the irritability, or, to use the words of a late inge- 
nious author*, who has applied this principle very 
happily to the elucidation of the animal ceconoiny, 
excitability, is exhausted, as Mr. Knight well re- 
marks, and they require a stronger stimulus to grow 
with vigour. See the latter part of chap. 10. Hence 
vegetation goes on better in the increasing heat of 
spring than in the decreasing heat of autumn. And 
here I cannot but offer, by way of illustration, a re- 
mark on the theory advanced by La Cepede, the able 
continuator of Bufibn, relative to serpents. That in- 
genious writer mentions, very truly, that these rep- 

♦Df* Jtthn Brown, formerly of Edinbm^h. Sectlie 14th Section 
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tiles awake from their torpid state in the spring, while 
a much less degree of heat exists in the atmosphere 
than is perceptible in tlie autumn, when, seemingly 
from the increasing cold, they become benumbed ; 
and he explains it by supposing a greater degree of 
electricity in the air at the former season. Dr. 
Brown's hypothesis, of their irritability being as it 
were accumulated during winter, offers a much bet- 
ter solution, either with respect to tlie agimul or ve- 
getable constitution. For the same reason, it is ne- 
cessary to apply warmth very slowly and carefully 
to persons frozen, or even chilled only, by a more 
than usual decrrce of cold, which renders them more 
susceptible of heat ; and a temperate diet and very 
moderate stimulants are most safe and useful to the 
unexhausted constitutions of children. The same 
principle accounts for the occasional Jloiciiig of the 
sap in autumn after a slight frost. Such a prema- 
ture cold increases the sensibility of the plant to any 
warmth that may follow, and produces, in a degree, 
the same state of its constitutira as exists after the 
longer and severer cold of winter. Let me be al- 
lowed a further illustration from the animal kihg- 
dotn. Every body conversant with labouring cattle 
must have observed how much sooner they are ex- 
hausted by the warm days of autumn, when the nights 
are cold, than in much hotter weather in summer ; 
and this is surely from the same cause as the au- 
■ ' '-ripH'-i;- of t’"ic vc:-elahie sap.' ''' * ’ ' 
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01- THE SAP, 

Tile sap, or lymph, of most plants, when collected 
in the spring as above mentioned, appears to the 
sight and taste little else than water, but it soon un- 
dergoes fermentation and putrefaction. Even that 
of the Vine is scarcely acid, though it can hardly 
be obtained without some of the secreted juices, 
which in that plant are extremely acid and astrin- 
gent. The sap of the Sugar Maple, Acer saccha- 
rimm, Iiaa no taste, though according to Du Hamel 
every 200lb. of it will afford lOfe. of sugar. Pro- 
bably, as he remarks, it is not collected without an 
admixture of secreted fluids. 

As soon as the leaves expand, insensible perspi- 
ration takes place verj copiously, chiefly from those 
organs, but also’in some degree from the bark of the - 
young stem or branches. The liquor perspired be- 
comes sensible to us by being collected from a 
branch introduced into any sufficiently capacious 
glass vessel, and proves, for the most part, a clear 
watery liquor, like the sap, and subject to similar 
chemical changes. It is'observed to be uniform in all 
plants, or nearly so, as well as the sap, except where 
odorous secretions transude along with it. Still there 
must be a very essential difference between the ori- 
ginal sap of any plant and its perepiration, the latter 
no longer retaining the rudiments of those fine se- 
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ously great. . The large AnnualSunflower, Hdi- 

ithujs animus, Gemrde Emac. 751./ If accor ing 
Dr. Hales, perspires about 17 times as fast as the 

dinary insensible perspiration of the huro^ skin. 

ut of all plants upon record the Cornelian Cherry, 
ornus mascula, is most excessive in this respect, 
he quantity of 6uid which evaporates from^ its 
iaves in the course of twenty-four hours, is said to 
e nearly equal to twice the weight of the whole 
hrub. Du Hamel Phys. des Arbm, v. 1. 145. 
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CHAPTER X. 

OF THE SECRETED FLUIDS OF PLANTS. GRAFTING. 

BEAT OlF THE VEGETABLE BODY. 

The sap in its passage through the leaves and bark 
becomes quite a new fluid, possessing the peculiar 
flavour and qualities of the plant, and not only 
yielding woody matter for the increase of the vege- 
table body, but furnishing various secreted sub- 
stances, more or less numerous and different among 
themselves. _ These accordingly are chiefly found in 
the bark ; and the vessels containing them often 
prove upon dissection very large and conspicuous, 
as the turpentine-cells of the Fir tribe. Jn herba- 
ceous plants, whose stems are only of annual dura- 
tion, the perennial roots frequently contain these 
fluids in the mcfet perfect state, nor are they, in such, 
confined to the bark, but deposited throughout the 
substance or wood of , the root, as in Rhubarb, 
Rheum paJmatum^ Linn. Jil. Fuse. t. 4, and Gentian, 
Gentiana liUea md purpurea, G^. Fmac. 432,/. 1,2. 
In the wood of the Fir ind,eed copious depositions 
of tuipentme are made, and in that of every tree 
more or less of a gummy, resinous, or ,s®^cchayine 
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buruuiu. These juices appear to be matured, or 
brought to greater perfection, in lasers of wood or 
bark that liJive no i&nger'‘8Aiy ^r&i|)al fhare ik the 
circulation of the Sap. . 

The most distinct secretions of vegetables require 
to be enumerated under several different heads. 

Gum or mucilage, a viscid substance of little fla- 
vour or smell, soluble in water, is very general. 
When superabundant, it exudes from many trees in 
the form of large drops or lumps, as in Plum-, 
Cherry-, and Peach-trees, and different species of 
Mimosa or Sensitive plants, one of which yields the 
Gum i\rabic, others the Gurn Senegal, &c. 

Jelly, akin to the former, but soluble by heat, and 
remaining fluid in a very low teftiperature, above 
that of the surrounding atmosphere. It is chiefly 
procured Jrom ripe pulpy fruits by evaporation. 

Resin is a substance soluble in spirits, and much 
more various in different plants than either of the 
preceding, as the Turpentine \pf the Fir and Ju- 
niper, the Red Gum of New South Wales, pro- 
duced by one or more species of Eucalyptus^ Bot. 
of N. HoU, t. 13, and the fragrant Yellow Gum of 
the same country, see White's Voyage, 235, which 
exudes spontaneously from the Xanthorrhcea Hos- 
tile. Most Vegetable exudations partake of a nature 
between resin and mucilage, being partly soluble 
in water, partly ifl spirits, and are tHeirefore called 
11 -^ ' ii.iilk''' 'uice of the Fij?, Spurge, 



ESSENTIAL OILS. 


' » 


&c., which Dr. Darwin has shown, and which eveiy 
body luay see, to be quite distinct from the sap, is, 
like animal milk, an emukmi, or combination of a 
watery fluid with oil or resin. Accordingly, when 
suffered to evhporate in the air, such fluids become 
remsor gum-resius, as the Gum EuphorHium. In the 
Celandine, CheUdonium mqjius, EngL Bot. i. 1581, 
and some plants allied to it, the emulsion is orange- 
coloured. 

The more refined and volatile secretions of a resi- 
nous nature are called Essential Oils, and arc often 
highly aromatic and odoriferous. One of the most 
exquisite of these is afl’orded by the Cinnamon bark. 
They exist in the highest perfection in the perfumed 
effluvia of flowers, some of which, capable of combi- 
nation with spiritous fluids, arc obtainable by di- 
stillation, as that of the Lavender and Rose ; while 
the essential oil of tho Jasmine is best procured 
by immersing die flowers in expressed oil, which im- 
bibes and retains their fragrance. Such Expressed or 
Gross Oils, afi they'Wc called, to distinguish them 
from essential oils obtained by distillation, are chiefly 
found in the seeds of plants. In the pulp of the 
Olive indeed tliey occur in the form of an emulsion, 
mixed widi watery and bitter fluids, from which the 
oil easily separates by its superior lightness. These 
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I’lic Bitter secretion of many plants does not seem 
exactly to accord with any of the foregoing. Some 
facts would seem to prove it of a resinous nature, 
but it is often perfectly soluble in water. Remark- 
a])lc instances of this secretion occur in the Cinchona 
o[licm(iUs or Penivian bark, Lambert Cinchona, 1. 1, 
and every species, more or less, of Gentian. 

Acid secretions are well known to be very general 
in plants, Formerly one uniform vegetable or ace- 
tous acid Avas supposed common to all plants ; but 
the retiuements of modern chemistry have detected 
in some a peculiar kind, as the Oxalic acid, obtained 
from O.vath or Woocl Sorrel, and several others. 
The astringent principle should seem to be a sort 
of acid, of which there arc many diiferent forms or 
kinds, and among them the tanning principle of the 
Oak, Willow, &.C. 

On the other hand, two kinds of Alkali are fur- 
nished by vegetable.s, of which die most general is 
the Vegetable Alkali, properly .so called, known by 
the name of Salt of Tartar, or Salt of Wormwood, or 
more correctly by the Arabic term KaU. The F6s- 
sil Alkali, or Swta, is most remarkable in certain 
succulent plants that grow near the sea, belonging 
to the genera Cbenojmdiim, Saisoiff, &c. When 
these plants arc cultivated in a common soil, they 
secrete Soda as copiously, provided their health be 
good, as in their rtiitural maritime place? of growth. 

' ' ’ I r! i 1 
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It is not only the seasoning' f eutnblc 
fmits, but abounds in \.iri<tus roots, is the ('arrot. 
Beet, and Parsnop, and in many plan!- of'iho om,.-, 
or cane kind, besides the lainous Sugar Cane, .Si/c- 
charim ojjianarum. There is great reason to sup- 
pose Sugar not so properly an original secretion, as 
the result of a chemical change in secretions already 
formed, either of an acid or mucilaginous nature, 
or possibly a mixture of both. In ripening fruits 
this chang-e is most striking, and takes place very 
speedily, seeming to be g-reatlj promoted by heat and 
light By the action of frost, as Dr. Darwin ob- 
serves, a different change is wrought in the mucilage 
of the vegetable body, and it becomes starch. 

A fine red liquor is afforded by some plants, as 
the Bloody Dock or Rume.v sanguineus, Engl. Bot. 

1. 1533, the Red Cabbage and Red Beet, which ap- 
pears only to mark a variety in all these plants, and 
not to constitute a specific difference. It is however 
peipetuated by seed. 

It is curious to bbserve, not only the various se- 
cretions of different plants, or families of plants, by 
which they differ from each other in taste, smell, 
qualities and medical virtues, but also their great 
number, and striking difference, frequently in the 
sj^me plant. Of this the Peach-tree offers a familiar 
example. - The gum of this tree is mild and muciia- 
jifinous. The bark, leaves and flowers abound with 
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(jiiulity, than which nothing can be more distinct 
irom the guns. The fruit is replete, not only with 
acid, mucilage and sugar, but with its own peculiar 
aromatic and highly volatile secretion, elaborated 
within itself, on which its fine flavour depends. 
How far are we still from understanding the whole 
anatomy of. the vegetable body, which can create 
and teep s^arate ^uch distinct and discordant sub- 
stances ! 

Nothing is mdre astonishing than the secretion 
of flinty earth by plants, which, though never sus- 
pected till wdthin a few years, appears to me well 
ascertained. A substance is found in the hollow 
stem of the Bamboo, {Armtdo Sambos of Linnaeus, 
Nastos of Theophrastus,) called Tabaxir or Taha- 
sheer, which is supposed in the East Indies (pro- 
bably because it is rare and diflicult of acquisition, 
like the imaginary stone in the head of a toad) to 
be endowed with extraordinary virtues. Some of 
it, brought- to England, undeiVent a chemical ex- 
amination, and proved, as nearly as possible, pure 
flint. See Dr. Russell’s and Mr. Macie’s papers on 
the subject, in the Fbil Trans, for 11^0 and 1791. 
It is even found occasionally in the Bamboo culti- 
vated in our hot-houses. But we need not search 
exotic plants for flinty earth. I have already, in 
.speaking of the Cuticle, chapter 3d, alltded to the 
discoveries of the late Professor of Chemistry at the 
' I’-i-. Roval So- 
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ciety, on this subject. That able chemist has de- 
tected pare flint in the cuticle of various plants of 
the family of Grasses, in the Cafte (a kind of Palm) 
and in the Rough Horsetail, Equisetum hyemnle, 
Engl. Bot. t. 915. In the latter it is very copious, 
and so disposed as to make a natural file, which 
renders this plant useful in various manufactures, 
for even brass cannot resist its action. Common 
Wheat straw, when burnt, .i^ found to contain a por- 
tion of flinty earth in the form of a most exquisite 
powder, and this accounts for the utility of burnt 
straw in giving the last polish to marble. How 
great is the contrast between this production, if it 
be a secretion, of the tender vegetable frame, and 
those exhalations which constitute the perfume of 
flowers ! One is among the most permanent sub- 
stances in Nature, an ingredient in the primaeval 
mountains of the globe ; the otiier the invisible un- 
tangible breath of a \ moment ! 

The odour of plahts is unquestionably of a rcsi- 
noius nature, a volatile essential oil;, and several 
phmnomena attending it well deserve our attentive 
consideration. Its general nature is evinced by its 
ready, uniori with spirits mr oil, not with water ; yet 
the moisture of the atmosphere seems, in many in- 
stance.s, powerfully to favour its diffusion. This I 
apprehend to arise more from the favourable action 
of such moisture upon the health and vigour of the 
plant itself, thus occasion dly promoting its odorous 
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secretions, tlian from the fitness of the atmosphere, 
so circumstanced, to convey- them. Bpth causes 
however may operate. A number of flowers which 
have no scent in the course of the day, smell pow- 
erfully in an evening, whether the air be moist or 
dry, or whether they happen to be exposed to it or 
not. This is the property of some which Linnaeus has 
elegantly called Jiores melancholy flowers, 

belonging to various tribes as discordant as possible, 
agreeing only in their nocturnal fragrance, which is 
peculiar, very similar and exquisitely delicious, and 
in the pale yelk wish, greenish, or brownish lint of 
their flowers. Among these are ^fcsembrijanthcmwn 
noctijionm, DHL FAih. 1. 206 ; Pdargomum tristc, 
Cornut. Canad. 1 1 0, and several species akin to it ; 
Hesperis (ndis, Curt. Mag. i. *730 ; Cheiraufhus 
Iristis, t. 729 ; Daphne poutica. Andrews's Repos, 
t. 73 ; Crassula oiloralmima, t. 26 ; and many others *. 
A few more, greatly resembling these in the green 

* , These (lowers afford 'tlie poet a new^mago, whicfi is tiiljoduccd 
into the following imitilion of IVfnrtial, and' oifered here solt for 
novelty : 

Go mingle Arabia’s gums 

With the spices all India yields. 

Go crop each young flower as U blooms. 

Go ransack the gardens and fields. 

Let Paestimi’s all-flowery grorves 
Tlicir roses profusely bestow. 

Go catch the light r.ephyr that vows 

Where the wild thyme and marjoram grow. 
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hue of their blossoms, exhale, in the evening chiefly, a 
mostpowerfullcinon-like scent,^ Epiclendnim eusi/o- 
limn, Sm. t. 24, and Chlorantkm mconspkum, 
Phil, Tram, for 1787,/. 14, great favourites of the 
Chinese, who seem peculiarly fond of this scent. 
There &rc other instances of odorous and aromatic 
secretions, simike among themselves, produced by 
very different plants, as Camphor. The sweet smell 
of new hay is found not only in Anthoxanthum ork- 
ratum, Engl. Bol. t. 647, and some other grasses, 
but in Woodruff or Aspet'ula odorata, t. 755, Melilot 
or Trifolium officinale, t. 1340, and all the varieties, 
by some deemed species, of Orchis miliiaris, t. 16 
and /. 1873, plants widely different from each other 
in botanical characters, as well as in colour and 
every particular except smell. Their odour has one 
peculiarity, that it is not at all perceptible while tlte 
plants are growing, nor till they begin to dry. It 
proceeds from their whole herbage, and should seem 
to escape from the /orifices of ite containing cells, 
only when the surrounding vessels, by growing less 

Let every pale night-scented flower, 

Sad emblera of passion forlorn, * 

Resign its appropriate hour. 

To enhance the rich breath of the morn. 

All that art or that nature can find, 

• Not half so delighthil would prove, 

Nor their sweets all together combined, 

Half so sweel as the breath of niy love, 
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turgid, withdraw their pressure from such orifices. 
When this scent of new hay is vehement, it be- 
comes the flavour of bitter almonds. The taste of 
.syrup of capillaire, given by an infusion of Orange 
flowers, is found in the herbage of Gautiheria pro- 
cumbens, Andr. Repos. /. 110, aiid Spiraa Ulmaria, 
Engl. Boi. i. 9G0, two verj’- different plants. 

Some of the above examples .show an evident ana- 
logy belwe<|^i the .smell and colours of flowers, nor 
are they all that might be pointed out. A variety 
of t\i<iCln'ysanlhemum imlicum*^ Curt. A fag. t. 327, 
with orange-coloured flowers, was procured from 
China by the late Lady Amelia Hume, These 
faintly agree in scent, as they do in colour, witli tlie 
Walbflower, Cheiranthus CItein ; whereas the com- 
mon purple variety of the same Chrysanthemum ha.s 
a totally different and much stronger odour. 

The various effects of the perfumes of flowers 
upon different persons, and of different kinds of 
flowers upon the .same individual, though a subject 
belonging rather to animal physiology, are not im- 
proper to bo noticed here. Many people experience 
headache, sickness, and fainting, from any sweet 
flowers in a close room. The writer of this is pe- 
culiarly affected by Honeysuckles, which, however 
grateful in the open air, affect him in the house with 

fr'. 

* Anlheiim WtIU. Sp. VI, r». 3 , ^134, 
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Avuni, ' lu t'Xi ii'i' iMiilmuiuu-t' of i. u- iii li,,- 
tlicinc. unless (hoyhiul uhvin s prescrib. <\ the reei iit 
plant. — Many curious remarks arc to be. touutl tn 
Grew relative to the tastes of plants, ami their dif- 
ferent modes of aft'ectiufr our organa. AmUorni/ of 
Planls,p. 279—292. 

to all the foregoing secretions of vegett^les may 
be added tho«e on which their various r'owurs tie 
pend. tt'o cilii Ixtt imperfectly account for the 
green so nnivcrsn! in their herbage, but we may 
gnitefuHv acknowledge (lie bene^icen^e of the (!iv 
ator in clothing the cnrtli with a colour the most 
pleasing and the least fatiguing to our eyt*.*;. U'e 
may be dazzled with the brilliancy of a flo\v<‘r gar- 
den, but we repose at lci.sure on tlic ve.rduro of a 
grove or meadow. Qf all greens, the mn.st delicate 
and beautiful pcrliaps is displayed by .several um- 
belliferous plants under hedges in the spring. 

Some of Nature’s richest tints and most elegant 
combinations of colour arc reserved for the petals of 
flowers, the most 4’ansient of created beings ; and 
even during the short existence of the part,s they de- 
corate, the colours themselves are often undergoing 
remarkable variations. In the beautiful Scorpion- 
grass, Myosotis pabistris, Engl. Flora, u. 1. 249. 
Engl. Bot. t.^’1973, and several of its natural order, 
the flower-buds are of the most delicate rose-colour, 
which turns to a bright bine as they open. Many 
yellow flowers under the influence of light become 
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while Nliuiibers of red, purple or blue ones are 
liable, lioiii some unknown cause in the plant to 
which they belong, to vary to white. Such varietie.s 
•are sometimes perpetuated by seed, and are almost 
invariably permanent, if the plants be propagated 
by roots, cuttings, or grafting. Plants of an acid 
or astringent nature often become very red in their 
foli'dge by the action of light, as in Rumd’, Polt/gu- 
Hum, Kpilub'non^ and Berbois ; and it is remarkable 
that American plants in general, as well as such 
European one.s -as are particularly related to tlieni, 
are distinguished for assuming various rich tints in 
their foliage of red, yellow, white, or even blue, at 
the decline of the year; witneiss the Guelder-rose, 
the Cornel, the Vine, the Sumach, the Azalea pou- 
tied, Curt. Mdg. t. 433, and others. Fruits for the 
most part incline to a red colour, apparently from 
the acid they contain. 1 have been assured by a 
Hnst-rate chemist that the colouring principle of the 
Raspberry is a fine blue, turned red by the acid in 
the fruit. The juices of some Fungi, as Boletus bo- 
vinus and Agurieus delicmus, Sowerb. Fungi, t,202, 
change almost instantaneously on expo.sure to the 
air, from yellow to dark blue or green. 

These are a few hints only on a subject which 
opens a wide field of inquiry, and which, in profes- 
sedly chemical works, is carried to a greater length 
than I have thpught necessary in a physiological 
one. Sec Thomson's Cheniistrv, r. 4. and WUldc- 
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now's Principles of Botany, 229. We inusl ever 
keep in mind, as we explore it, tliat our anato>nit‘al 
instruments are not more inadequate to dissert tlie 
organs of a scarcely distinguisliablc insect, than our 
experiments are to investigate the fine chemistry of 
Nature, over which the living principle presid<;s. 

Before we take leave of the secreted fluids of ve- 
getables, a few more remarks upon their direi t uti- 
lity to the plants themselves may m^tbe superfluous. 
Malpighi first suggested that these secretions might 
nourish the plant, and our latest inquiric.s confirm 
the suggestion. Du Hamel compares them to the 
blood of animals, and so does Darwin. But the 
aualo^ seems more plain between tlie sap, being 
nearly uniform in all plants, and the animal blood ; 
as in that particular they accord, while the secreted 
fluids are so very various. Mr. Knight’s theory con- 
firms this analogy, at the same time that it establishes 
the opinion of Malpighi. The sap returning from 
the leaf, where it has been acted upon by the air 
and light, forming new wood, is clearly the cause of 
the increase of the vegetable body. But it is not 
so clear how the resinous, gummy or other secre- 
tions, laid aside, as it were, in vessels, out of the 
great line of circulation, can directly minister to 
the growth of the tree.' I conceive they may be 
in this respect analogous to animal fat, a reservoir 
of nourishment whenever its ordinary supplies are 
interrupted, as in the winter, or in seasons of great 



drought, I f of unusual cold. In such circumstances 
the mucilaginous or .saccharine .secretions espe- 
cially, pi rliaps the most general of all, may be 
ab.sorbed into the vegetable constitution ; just as 
fat is into the animal one, during the existence 
of any disease that interrupts the ordinary supplies 
of food, or interferes with its due appropriation. 
It is well known that such animals as sleej) through 
the winter, grow fat in the autumn and awake very 
lean in the .spring. Perhaps the more recent 
layers of wood in a Plum- or Cherry-tree, if they 
could be accurately examined, might be found to 
contain a greater proportion of mucilage at tlie end 
of autumn than in the early spring. If these sub- 
stances do not nourish the plant, they seem to be of 
no ysc to it, whatever secondary -purposes they may 
answer in the schemes of Providence. The direct 
end, with respect to the plant,* of the liner secreted 
fluids of its fruit can very well be perceived, as 
tempting the appetite of animals, and occasioning, 
through their means, the dispersion of the .seeds ; 
and the perfume of flowers may attmet insects, and 
so promote the fertilization of the seed, as will be ex- 
plained hereafter. 

After what has been said we need not waste 
much time in considering the hypothesis, advanced 
by some philosophcr.s, that the sap-vessels are veins, 
and the returning vcs.iel.s arteries. This is .so far 
correct, that, a.s the chyle prepared i>y the digr-stivc 
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organs, poured into the veins and mixed with the 
blood, is, through the medium of the heart, scut into 
the lungs to be acted upon by the air*; so the uutri- 
mental juices of plants, taken up from the nirth, 
which has been called their stomach, are carried by 
the sap-vessels into the leaves, for similar purposes 
already mentioned. The improved sap, like the vi- 
vid aile^- blood, then proceeds to nourish and in-' 
vigorate*^ the whole frame, s I very mueh doubt, 
however, if those who suggested the above hyjpo- 
thesis, could have given so satisfactory an explana- 
tion of it. 

That the secretions of plants are wonderfully con- 
stant, appears from the operation of grafting. Tliis 
consists in uniting the branches of two or more se- 
parate trees, as Dr, Hc^’s Willows, sec 7?, 48 , and 
a whole row of Lime-trees in the garden of New 
CJoIIege, Oxford, wltosc branches thus make a net- 
work. This is called grafting by approacli.' A 
more common prac^ce, called budding, or inocula- 
ting, is to insert a bud of one tree, accompanied by 
a portion of its bark, into the bark of anotlier, and 
the tree which is thus engrafted upon is called the 
stock. By this mode different kinds of fruits, as 
apples, pears, plums, &e,, each of which is only a 
variety accidentally raised from seed, but no further 
perpetuated itt the. same manner, are multiplied, 
buds <?f die kind wanted to be propagated being en- 
grafted on so- many stocks of a wild nature. The 
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inccliauica! part of this practice is detailed iu Du 
Hamel, Miller, and most gardening books. It is of 
primary importance that the liber, or young bark, of 
the bud, and that of the stock, §hould be accu- 
rately united by their edges. The air and wet must 
of course be excluded. 

It is requisite for the success of this operation 
that the plants should be nearly akin. Thus the 
Chionanthus virgimea. Fringe-tree, succeeds weiD 
on the Common Ash, Frawinm excelsior, by which 
means it is propagated in our gardens. Varieties 
of the same species succeed best of all ; but Apples 
and Pears, two different species of the same genus, 
may be grafted bn one stack. The story of a Black 
Rose being produced by grafting a common rose, it 
is not worth inquiring which, on a black currant 
stock, is, as far as I can learn, without any foun- 
dation, and is indeed at the first sight absurd. I 
have known the experiment tried to no purpose. 
The rose vulgarly reported to ^e so produced is 
merely a dark Double Velvet Rose, a variety of 
Rosa centifolia. Another report of the same kind 
has beeu raised concerning the Maltese Oranges, 
whose red juice has been attributed to their being 
budded on a Pomegranate stock, of which 1 have ne- 
ver been able to obtain the smallest confirmation. 

Heat can scarcely be denominated a secretion, 
and yet is undoubtedly a production, of the vege- 
table a.s well as animal body, thouerh in h much 
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lower degree in the former than the latter The 
heat of plants is evinced by the more speedy melting 
of snow when in contact with their leaves or stems, 
Compared with, what is lodged upon dead sub- 
stances, provided the preceding fifost has been suf- 
ficiently pernsanent to cool those substances tho- 
roughly. Mr. Hunter appears to have detected this 
heat by a thermometer applied in frosty weather to 
the internal parts of vegetables newly opened. It 
is evident that a certain appropriate portion of heat 
is a necessary stimulus to the constitution of every 
plant, without which its living principle is de- 
stroyed. Most tropical plants are as effectually 
killed by a freezing degree of cold,' as by a boiling- 
beat, and have nearly the same appearance ; whicli 
is exemplified every autumn in the Garden Nastur- 
tium, Tropceolum mqjiis. The vegetables of cold 
climates, on the contrary, support a much greater 
degree of cold without injury, at least while in a 
torpid state ; for yhen their buds begin to expand 
they become vastly more sensible, as is but too fre- 
quently experienced in the fickle spring of our cli- 
mate. Nor is this owing, as vulgarly supposed, 
merely to the greater power of flie cold to penetrate 
through their opening buds. It must penetrate 
equally through them in the course of long and 
severe winter frosts, which are never known to injure 
them. The extremely pernicious eflects therefore of 
cold on opening buds can only be attributed to the 
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incieased susceptibility of the vital principle, after 
it has been revived by the warmth of spring. 

The vegetation of most plants may be accelerated 
by artificial heat, which is called forcing them, and 
others may, by the same means, be kept in tple^le 
health, under , a colder sky than is natnral to them. 
But many alpine plants, naturally buried for months 
under a deep snow, are not only extremely impsC- 
tient of sharp frosts, but will not bear the least por- 
tion of artificial heat. The pretty Primula margi- 
nata, Curt. Mag. t. 191, if brought into a room 
with a fire when beginning to blossom, scarcely 
opens another bud ; while the American Cowslip, 
Dodccatheon Mcadia, t. 12, * one of tlie most hardy 
of plants with respect to cold, bears forcing admi- 
rably well. 

Mr. Knight very satisfactorily shows, Phil. 
Trans, for 1801, 343, that plants acquire habits 
with regard to heat which prove their vitality, and 
that a forced Peach-tree will in the following season 
expand its buds prematurely in the open air, so as 
to expose them to inevitable destruction. Seep. 52. 
A thousand parallel instances may be observed, by 
the sagacious gardener, of plants retaining the ha- 
bits of their native climates, which very often proves 
one of the greatest impediments to their successful 

4* 

cultivation. 

The most remarkable account that hhs fallen in 
my way concerning the production of heat in plants, 
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IS that given by Lamarck in his Flore FrtUi^oi.sCj 
t\ 3. 538, of the Common Arum rmuidaro/r 
Bot. t. 1298, (the white-veined variety,) die flower 
of whicl), at a certain period of its growth, lie asserts 
to be, for a few hours, “ so hot as to seem burning.” 
The learned M. Seuobier of (icneva, examining into 
this fact, discovered that the licat began when the 
slieath was about to open, and the cylindrical body 
within just peeping forth; and that it was percep- 
tible from about three or four o clock in the afternoon 
till eleven or twelve at night. Its greatest degn^e 
was seven of Reaumur's scale above the heat of the 
air, which at the time of his observation was about 
fourteen pr fifteen of thsCt thermometer. Sueli is the 
account with .which, I ba^ye been favoured by Dr. 
Bosi^ck ,rro|Q a li^cr Seaebier*, dated Nov. 

28, 1796, to M. De la Bivc- I have not hitherto 
been auccessful in observing the phaenoincnoii ia 
question, which however is well worthy of attention, 
and may probably npt be confined to tliis species of 

It is now jmblished in hh a. S14, whtre 

nev^rthdoss this iogeoioiTS plalosotpher has dcclami his upitaon to bt 
rather against th^ ckibtenoe of a s|>oitCancoM$ iicat in anti 

he cxv>lainb even the above striking ph<enomctton upon chemical prin' 
riplcb which bcein lo be ver> iQadcqoatc. 
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TtlE PROCESS OF VEGETATION. — USE OF THE 
COTYLEDONS. 

When a seed is committed to the ground it swells 
by the moisture which its vessels soon absorb, arid 
which, ill conjunction with .some degree of heat, sti- 
mulates its vital principle. Atmospherical air is 
also necessary to incipient vegetation, for seeds in 
general will not grow under water, except those of 
aquatic plants, nor ijnder an exhausted receiver; 
and modern chemiSlis! havfe determined oitygen gas, 
which is always an ingredient in our atmo^Xere, 
to he absorbed by seeds in vegetation. An expe- 
riment is recorded in the Philosophical Transactions, 
No. 23, of sowing Lettuce-seed in, two separate pots, 
one of which was placed in the* common air, the 
other in the vacuum of an air-pum|K In the former 
the young plants rose toihe height of two inches, 
or more, in a week’s time; in'^the other none ap- 
peared, till after the pot had been removed for a si- 
milar period into the, air again. Seeds buried in 
the ground to a greater depth than is natural to 
them do not vegetate, but they often retain their 
power of Vegetation for an unlimited period. Earth 
taken from a con.siderable depth will, Avhen exposed 
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to the air, be soon covered with young plauts, espe- 
cially of Thistles, or of the Cress or Mustard kind, 
though no seeds have been allowed to have access 
to it If the grouuai in old established botanic gar- 
dens be dug much dei^ef than ordmafy, it fre- 
quently happens that species which have been long 
lost are recovered, from their seeds being latent in 
the soil, ns I have been assured by Mr. Fairbairn of 
Chelsea garden, and others. 

The integuments of the seed, having fulfilled 
their destined office of protection, burst and decay. 
The young root is the first part of the infant plant 
that comes forth, and by an unerring law of Nature 
it is sent downwards, to seek out nourishment as 
well as to fix the plant to the ground. In sea- 
weeds, Fuci, Ulvcc and Conferva, it seems chiefly 
to answer the latter purpose. In the Dodder, Cus- 
aita, a parasitical plant, the original root lasts only 
till the stems have established themselves on some 
vegetable, on whose juices they feed by means of 
other roots or fib/es, and then withers away. 

The descent of the roH, and the ascent of the 
leaf-bud in a contrary direction, are ingeniously ex- 
plained by Dr. Darwin, Phytologia, sect. 9. 3, on 
tils principle of the former being stimulated by 
moisture, and the latter by air, whence each elon- 
gates itself where it is most excited. This is perhaps 
' more satisfactory than any mechanical hypothesis. 
In whatever position seeds happen to lie in the earth, 
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tlie root Hiakes more or ‘less of a curve in order to 
slioot downwards. Mr. Hunter sowed a number of 
seeds in a basket of earth placed on an axis, by which 
their position was a little altered every day. After 
the basket had thus made two or three circumvolu- 
tions, the’ young roots were found to have formed as 
many turns in attempting to attain their natural per- 
pendicular direction. Mr. Knight has ascertained, 
Phil. 7 rails, for 1806, that a strong centrifugal force, 
applied to vegetating seeds, will considerably divert 
the root from tliis direction outwards, while the stem 
seems to have a centripetal inclination. 

The young root, if it grew in a soil which afforded 
no inequality of resistance, would probably in every 
case be perfectly straight, like the radical fibres of 
bulbous roots in water ; but as scarcely any soil is so 
perfectly homogeneous, the root acquires an uneven 
or zigzag figure. It is elongated chiefly at its extre- 
mity *, and has always, at that part especially, more 
or less of a conical or tapering figure, 

• When the young root has made some progress, the 
two lobes, commonly of a hemispherical figure, which 
compose the chief bulk of the i?eed, swell and expand, 
and are usually raised out of the ground by the as- 
cending stem. These are called die Cotyledons^ f. 4. 
Between them is seated the Embryo or germ of the 
plant, called by Linnaeus Corculuni, or little heart, in 

* A5 may be seen by marking tlie bbres of Hyacinth roots in water, 
or the roots of Peas made to vt’jjetatc in wet cotton wool* 
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allusion to tlio heartofllic walnut. Mr. Kiiit»lit ilt iio 
rainates it the germen, but that term is appropriated 
to a very different part, the rudiment ot the fruit. I’hc 
expanding resembling a little feather, has 

been for that reason named by Wnnaeust Phnmlff ; if 
soon becomes a tuft of young leaves, wi^ which the 
young stem, if tliere beany, ascends. Till the leaves 
unfold, and sometimes after, thecotyledons, assuming 
their green colour, perform their functions ; then the 
/atter generally wither. This may be seen in the 
Radish, Lupine, Garden Bean, and various umbelli- 
ferous plants, in all which the expanded cotyledons 
are remarkably different from the true leaves. Such 
is the general course of vegetation in plants furnished 
with two cotyledons, or dkotyledones ; but I have al- 
ready mentioned a very distinct tribe called monuco- 
tyledoncs ; see p. 46. These are the Grass and Corn 
tribe, Palms, the beautiful Orchis family, and ‘many 
others. In these the body of the seed does not as- 
cend out of the ground, and they are rather to be 
considered as having no cotyledon at all. See Mr. 
Salisbury’s paper in the Transactions of the Linnaean 
Society, r. 7, on the germination of the Orchis tribe. 
We reserve more particular remarks on this subject 
till we examine the structure of seeds. 

Some plants are r^koned by Linnaeus to have 
many cotyledons, as t&d Fir and Cypress. But the 
germination of these differs in no respect from that 
of the generality of dimfykdmm. Mr. Lambert, in 
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Ills splendid history of the genus Finns, has illus- 
trated this peculiarity of structure in the Swiss 
P. Ccmbra; si^e out tifb. 2. In the Dombeya, 
or Norfolk Island Pine, the cotyledons are very di-r 
stinctJy four':" see '3. ’ ' 

The preservation of the vital principle in seeds is 
one of those wonders of Nature which pass unre- 
garded, from being everyday under our notice. Some 
lose their vegetative power by being kept out of the 
ground ever so little a while after they are ripe, and 
in order to succeed must sow themselves, in their 
own way, and at their own time. Others may be 
sent round the world through every vicissitude of 
climate, or buried for ages deep in the ground, till 
favourable circumstances cause them to vegetate. 
Great degrees of heat, short of boiling, do not im- 
pair the vegetative power of seeds, nyr do we know 
any degree of cold that has such an effect. These 
who convey seeds from distant countries, should be 
instructed to keep them dry ; for,lif they receive any 
damp sufficient to cause an attempt at vegetation, 
they necessarily die, because the process cannot, as 
they are situated, go on. If, therefore, they are not 
exposed to so great an artificial heat as might change 
the nathre of their oily juices, they can scarcely, as 
several cultivators have assured me, be kept in too 
warm a place. By the preservation of ffiany seeds 
so long under grouhd, it seems that long-continued 
moisture is not in itself fatal to their living powers ; 
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neitlier does it cause their premature germination, 
unless accompanied by some action of the air. 

It is usual with gardetters to keep Melon and Cu- 
cumber seeds for a few years; in order that the fu- 
ture plants may grow less luxuriantly, and be more 
abundant in blossoms'and fruit. Dr. Darwin accounts 
for this from the damage which the cotyledons may 
receive from keeping, by which their power of nou- 
rishing the infant plant, at itsfirst germination, is less- 
ened, and it becomes stunted and dwarfish through 
its whole duration. 

Dr. Thomson, of Edinburgh, in his System of Che- 
mistry, vol. 4. 374, has published a very satisfactory 
explanation of one part of the functions of the cotyle- 
dons. Several philosophers have discovered that very 
soon after the seed begins to imbibe moisture, it gives 
out a quantity of carbonic acid gas, even though no 
oxygen gas be present. In this case the process stops 
here, and no germination takes place. But if oxygen 
gas be present, it ,iis gradually absorbed in the same 
proportion. At the same time the farina of the cotyle- 
dons becomes sweet," being converted into sugar. 
“ Hence it is evident,” says this intelligent writer, 
“ that the farina is changed into sugar, by diminish- 
ing its carbon, and of course by augmenting4he pro- 
portion of its hydrogen and oxygen*. This is pre- 
cisely the process of malting-, during which it is well 

^ This is also the opinion of M. dc Saussure, lUcherches Chkniqim 
ttkr tfi Vegetation^ p. 16 , 
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known that there is a considerable beat evolved. We 
may conclude from this, that during the germination 
of seeds in the earth, there is also an evolution of a 
considerable portion of heat. This indeed miglit 
have been expected, as it usually happens when 
oxygen gas is absorbed. So far seems to be the work 
of chemistry alone ; at least we have no right to con- 
clude that any other agent interferes ; since hay, 
when it happens to imbibe moisture, exhibits nearly 
the same processes.” 

I conceive the evolution of tins licat may pow'er- 
fully further the progressof vegetation by stimulating 
the vital principle of the embryo, till its leaves un- 
fold and assume their functions. It is necessary to 
observe, that the above process equally takes place, 
whether the farinaceous particles be lodged in the 
bulk of the cotyledons themselves, or compose a se- 
parate body called by authors the albumen, as in 
grasses and corn. 
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OF THE ROOT, AND ITS DIFFERENT KINDS. 

W E tegin the description of the completely formed 
, vegetable by its root, being the basis of all the rest, 
as well as the first part produced from the seed. It's 
use in general is two-fold ; to fix the plant in a com- 
modious situation, and to derive nourishment for its 
support. This part is therefore commonly plunged 
deeply into the ground, having, as we h|ve already 
shown, a natural tendency to grow downwards. In 
some cases however, when plants grow on the stems 
or branches of others, as the Dodder or Cuscuta, se- 
veral Ferns, and a portion of the Orchis tribe, the 
root is closely attached to the bark, from which it 
draws nourishmentj, by the under side only, the 
upper being bare. , 

The root consists of two parts, Caudex the body 
of the root, and iiarficwfethe fibre. The latter only is 
essential, being the part which imbibes noiirishment. 

Roots are either of annual, biennial or perennial 
duration. The first belong to plants which live only 
one year, or rather one sutnnier, as Barley; the se- 
cond to such as are produced one season, and, living 
through the ensuing winter, produce flowers and 
fruit the following summer, as Foxglove, and several 
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species of Verbascum ; an^i the third to those which 
live and blossom through many succe^ive seasons 
to an indefinite period, as ti'eeSjand many herbaceous 
plants. The terra biennial is applied to any plant 
that is produced one year and flowers another, pro- 
vided it flowers but once, whether that event takes 
place the second year, as usual, or whether, from un- 
favourable circumstances, it may happen to be de- 
ferred to any future time. This is often the case 
with the Lavatera arhorea. Tree Mallow, Engl. Bot. 
t. 1841, and some other plants, especially when grow- 
ing out of their natural soil or station. Linnaeus 
justly observes that, however hardy with respect to 
cold such plants may prove before they blossom, they 
perish at the first approach of the succeeding winter, 
nor can any artificial heat preserve them. This is, 
no doubt, to be attributed to the exhaustion of their 
vital energy by flowering. Several plants of hot 
climates, naturally perennial and even shrubby, be- 
come annual in our gardens, ^ as the Tropaolum, 
Garden Nasturtium. 

In the Turnip, and sometimes the Carrot, Parsnep, 
&c., the Caude.v or body of the root is above ground 
and bare, becoming ^s it were a stem. Linnaeus in- 
deed calls the stems of trees “ roots above ground 
but this seems paradoxical and scarcely correct Per- 
haps it would be more accurate to say the ctmdex is 
a subterraneous stCra ; but we rather presume it has 
functions distinct from the stem, analogous, as has 
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been hinted p. 44, to digestion, at ^tst in those 
plants whose stems are annual tliough their roots are 
perennial. ' ' 

The fibres of the root, particularly those extremities 
of them which imbibe nourishment from the earth, 
are in every case strictly annual. During the winter, 
or torpid season of the year, the powers of roots lie 
dormant, which season therefore is proper for their 
transplantation. After they have begun to throw 
out new fibres, it is more or less dangerous, or even 
fatal, to reniove them. Very young annual plants, 
as they form new fibres with great facility, survive 
transplantation tolerably well, provided they receive 
abundant supplies of water by the leaves till the 
root has recovered itself. 

Botanists distinguish several different kinds of 
roots, which are necessary to be known, not only for 
botanical purposes, but as being of great importance 
in agriculture and gardening. The generality of roots 
may be arranged under the following heads. 

1. Radix jibrosa, jig. b. A Fibrous Root. The most 
simple in its nature of all, consisting only of fibres, 
either branched or undivided, which convey nou- 
rishment directly to the basis of the stem or leaves. 
Many grasses, as Poa annua, Engl. Bot. 1141, 
and the greater part of annual herbs, have this 
kind of root. The radical fibres of grasses that 
grow in loose sand 'arc remarkably downy, pos- 
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siUy for Ijie pa^se of llxing ^ein more securely 
to so slippery a support^ or to multiply the surface 
or points of absorption in so meagre a source of 
nutriment. The fibres of .some parasitical plants 
already alluded to, chiefly of the beautiful genus 
Epidendrum, are peculiarly thick, and fleshy, not 
only for the purpose of imbibing the more nou- 
rishment, but also to bind them so strongly to the 
branches of trees, as to defy the force of winds 
upon their large and rigid leaves. 

2. Radix repens, f. 6 . A Creeping Root, as in Mint, 
Mentha. A kind of subterraneous stem, creeping 
and bra*ching off horizontally, and throwing out 
fibres as it goes. This kind of root is extremely 
tenacious of life, for any portion of it will grovr. 
Hence weeds furnished with it are among the most 
troublesome, as the different sorts of Couch-grass, 
Tritkum repens, Engl. Bot. t. 900, Helens mollis, 
t. 1170, &c. ; while, on the other hand, many sea- 
side grasses, having such a root, prove of the most 
important service in binding down loose blowing 
sand, and so resisting the encroachments of the 
ocean. These are principally Carex arenaria, 
Engl. Bot. t. 928, Arundo arenaria, t. 520, and 
Elymus arenarius, 1 . 1 672. 

3. Radix fmiformis, f. 7. A Spindle-shaped or Ta- 
pering Root. Of this the Carrot, Parsnep and 
Radish are familiar example.?. Such a root is 
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formed, on the principleof a wedge, for penetrating 
perpendicularly into the ground. It is common 
in biennial plants, but not peculiar to them. The 
caifdex, which is the spindle-shaped part, abounds 
with the proper secreted juices of the plant, and 
throws out numerous fibres or radicles, which are 
m fact the real roots, for they alone imbibe nou- 
rishment 

4. Rad'u' pnemona,/. 8. An Abrupt Root, is natu- 
rally inclined to the last-mentioned form, but from 
some decay or interruption in its descending point, 
it becomes abrupt, or as it were bitten oif. Sca- 
biosa media, Devil’s Bit Scabious, Engl. Bot. 
t. 878, Hedypmis, or rather Apargia, hirta, t. 555, 
suid some other Hawkweeds, have this kind of root, 
the old opinion concerning which cannot be better 
described than in Gerardes Herbal, under the 
plant first named, p. 72G. 

“ The great part of the rootseemeth to be bitten 
away : old fantasticke charmers report, that the 
divel did bite it for envie, because it is an herbe 
that hath so many good vertues, and is so bene- 
ficial to raankinde.” ^The malice of the devil 

has unhappily been so successful, that no virtues 
can now be found in the remainder of the root or 
herb. 

5. Radir tuber osa,f. Q. A Tubcrou.s or Knobbed 
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Root, is of many different kinds. The most ge- 
nuine consists of fleshy knobs, various in form, 
connected by common stalks or fibres, as in the 
Potatoe, Solanum tuberosum^ and Jerusalem Ar- 
tichoke*, Hdianthus tuberosus, Jacq. Hort. Vine!, 
t. 161. These knobs are reservoirs of nourish- 
ment, moisture, and vital energy. Several of the 
Vetch or Pea kind are furnished with them on a 
smaller scale ; see Vida lathyrddes, Engl. Bol. 
t. 30, and several species of TrifoUum, either an- 
nuals, as glomeraium, t. 1063, or perennials, as 
fragifenirn, t. 1050. — The knobs in these in- 
stances are only of annual duration ; in the F<l- 
onia, Pionvjt. 1513, and Spircea Filipendula, Drop- 
wort, t. 284, they are perennial. — In the Or chided 
of Europe they are mostly biennial. The root in 
many of the latter consists either of a pair of 
globular or oval .bodies, f. 10, as in Satyrium 
hiremum., or rather Orchis hircina, Engl. Bot. 
t. 34, Ophrys aranifera, t. 65, a^d apifa'a, t. 383 ; 
or are palmate^ that is, shaped somewhat like the 
human hand,/. 11, as in Orchis maculata, t. 632. 
Of these globular or palmate knobs or bulbs one 
produces the herb and flowers of the present year, 
withering away towards autumn, and the otlier is 
reserved for the following season, while in tlie 

♦ A corruption, as I presume, of Italian mmt Girmole Arii* 
tiocco, Sun-flower Artichoke, as Uie plant was first hrooght from Peru 
to ftnly, and thence propagated throughoui Europe* 
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meantime a third is produced to succeed the latter. 
The Icnobs of Neottia spiralis, t. 541, are formed 
three or four years before they flower, and their 
flowering appears to be occasionally deferred to 
a more distant period. The root of Orchis albida, 
t. 505, consists of three pair of tapering knobs or . 
bulbs,/. 12, which flower in succession. On the 
contrary, Ophrys, now Henyiinium, jnonorchis, t.ll,' 
forms its new bulb so late, that it is not perfected 
till the autumn immediately preceding its flow- 
ering, and the plant seems to have but one bulb. 
Epipactis Nidus avis, t. 48, has clusters of cylin- 
drical knobs, which are formed, and also wither 
away, in parcels, each parcel being equivalent to 
one of the above-mentioned bulbs. 

Such of the Orchis tribe as have biennial bulbs 
are supposed to be very'difiicult of cultivation; 
but according to the experience of ray excellent 
friend the late Mr. Crowe, in whose garden I 
have seen theip many successive years, they are 
best removed when in full floww, the earth being 
cleared completely away from the roots, which 
are then to be replanted in their natural soil pre- 
viously dried and sifted. Afterwards they must 
be well watered. The bulb for the following year 
has not, at the flowering period, begun to throw 
out its fibres ; for after that happens, it will not 
bear removal. By this treatment several rare 
plants of this family were successfully sent from 
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Sicily to England, by my friend Mr. W. Swainsou. 
Orchis (ilbida having, as mentioned above, so 
many pair of roots, the growth of some of which 
is always going on, has hitherto not been found 
to survive transplantation at all. 

Iris tuberosa, Sm. Fl. Grcec. Sibth. t. 41, has a 
root very analogous to those just described, but 
1. Jlonntina and L germanica, t. 39 and 40 of the 
same work, have more properly creeping roots, 
though so thick and fleshy in their substance, and 
so slow in their progress, that they are generally 
denominated tuberous. 

0. Radix bulbosa. A Bulbous Root, properly so 
called, is either solid,/. 13, as in Crocus, Ixia, 
Gladiolus, Bic.-, tunicate,/. 14, tzwucfltu, composed 
of concentric layers enveloping one another as in 
Allium, the Onion tribe; or scaly,/, 15, consist- 
ing of fleshy scales coxrnected only at their base, 
as in Lilium, the W.hite or 0(ange Lily. The 
two latter kinds have the closest analogy with 
leaf-buds. They are reservoirs of the vital powers 
of the plant, during the season when those powers 
are torpid or latent, and in order to perform the 
functions of roots,. they first produce fibres, which 
are. the actual roots. The strict affinity between 
, bulbs and bods appears from the scaly buds 
formed on the stem of the Orange Lily, Lilium. 
bulbifertm, which fall to the ground, and, throw- 
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ingoutfibres from their base, becomebulbous roots’*. 
The same thing happens’ in Dentaria hulb 'ijtra, 

, Engl. Bat. t. 309, and Saxifraga cernua, t. G64. 

These two last-mentioned plants however have 
scaly roots, lijte the Tooth wort, Lathraa Sqmm- 
maria, t. 50, which seem bulbs lengthened out. 
Whether they would, in the torpid season of the 
year, bear removal, like bulbs, we have no infor- 
mation. If disturbed at other times they are im- 
mediately killed. Many plants with solid bulbs 
are provided by Nature to inhabit sandy coun- 
tries, over the face of which, in the dry season 
succeeding their flowering, they are scattered by 
the winds to a great distance, as happens to our 
own Poa hulbosa, Engl. Boi. t. 1071, as well as 
to numerous beautiful productions of the Cape of 
Good Hope. 

7. Radix artkulaia, or granulata,/. IG. A Jointed 
or Granulated ttloot, agrees very much with those 
described in the last section. The Oxalis Acelo- 
sdla, Wood Sorrel, Engl. Bot. t. 762, and Sa.vi- 
fraga granulata, White Saxifrage, U 500, are in- 
stances of it. The former has most affinity with 
scaly bulbs, the latter with solid ones. 

* I have had scaly buds form even on the of Lachenaha 

irmbr, Curt^ t. 82 , whilst lying for many weeks between papers 
to dry, which, on being put into the ground, have become jieifcct 
plants, though of slow growth. 
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It IS evident that fleshy roots, whether of a tube- 
rous or bulbous nature, must at all times powerfully 
resist drought. I have already mentioned, jo.^33, 
the acquisition of a bulb in Phl^m pratense, E7igl. 
Bot, t. 1076, whenever that grass is situated in a 
fluctuating soil, by which its vital powers are sup-: 
ported while the fibrous roots are deprived of their 
usual*supplies. In tins state it becomes the Phlc'wn 
nodosum of authors ; .but on being removed to a 
tho%ughly wet soil, it resumes the entirely fibrous 
root, and luxuriant gi-owth of Pk, pratense. I have 
also found Alopecurus genimlatus, 1250, (an aqua- 
tic grass, whose root is naturally fibrous and creep- 
ing,) growing with an ovate juicy bulb on the top 
of a dry wall. This variety has been taken for the 
true A. bulbosus, t. 1249, which has always bulbs, 
even irt its native marshes. We see the wisdom 
of this provision of Nature in the grasses above men- 
tioned, nor may the cause be totally inexplicable. 
When a tree happens to grow frotn seed on a wall, 
it has been observed, on arriving at a certain size’ 
to stop for a while, and send down a root to the 
ground. As soon as this root was established in the 
soil, the tree continued increasing to a large mag- 
nitude*. Here the vital powers of the tree, not 
being adequate, from scanty nourishment, to the 

A particular fact of Uiis kind, concerning ate ash, was communi- 
cated to me hy the late Rev. Dr, Walker of Edinburgh, See also 
Tram, of Linn. Soc.v. 2. 
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. usual aimual degree of increase ip tlie branches, 
were accumulated in tbe root^ which therefore n^as 
excited to an extraordinary exertion, in its own na- 
tural direction, downward. There i.s no occasion 
then to suppose, as some have done, that the tree 
hud any infonnation of the store of food at the fouu- 
dation of the wall, and voluntarily sent down its 
root to obtain it; nor is it wonderful that ti«> Au- 
thor of life should provide fo/ it as effectnully as it 
could for itself, had it really been a reflecting being. 
So in the case of tlie grasses in question, I presume 
the herb being -in the first instance starved, by a 
failure of the nutrimental fluids hitherto con- 
veyed by the water of the soil, its growth would be 
checked, and when checked, the same growth 
could not, as we know by obser\'ation on vegetation 
in general, be instantaneously renewed. A sudden 
fresh supply of food would therefore cause an accu- 
mulation of vital energy in the root, which would con- 
sequently assume }a degree of vigour and a luxuriant 
mode of growth not natural to it, and become bul- 
bous. Thus it acquires a resource against such 
checks in future, and the herb is preserved alive, 
though in a very far less luxuriant state than wlieii 
regularly and uniformly supplied with its requisite 
nourishment. These are not solitary instances. It 
is well worthy the attention of an intelligent cul- 
tivator to seek them out, and turn them to his ad- 
vantage. 

O 
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’different kinds of stems /VNI) stalks of 

PLANTS. 

Linn.eus enumerates seven kinds of Trunks, Stems, 
or Stalks of Vegetables. These are necessary to be 
known, for botanical distinctions, though some are 
more important than others, both in that ri^pect and 
in a physiological point of view. 

1. Caulis. a Stem properly so called, which 
bears, or elevates from the root, the leaves as w'ell 
as flowers. The trunks and branches of all trees 
and shrubs come under this denomination, as 
well as of a great proportion of herbaceous plants, 
especially annuals. { 

The stem is either simple, as in the White 
Lily, or branched, as iu most instances. When 
it is regularly and repeatedly divided, and a 
flower springs from each division, it is called 
caulis dichoiomus, /. 17, a forked stem, as iu 
Chlora perfoliata, Engl. Bot. t. 60, as well as the 
common Mouse-ear Chick-weeds, Cerastium vul- 
gatum, t. 789, and viscosu7n, t. 790. 

Though generally leafy, a Stem may be par- 
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tially naked, or eveti,^ entirely so, in plants desti- 
tute pf leaves altogetlliar, as the Creeping Cereus, 
Cactus flagelliforvmh Curt. Mag. t. 17, various 
exotic species of ^u'fhorhm or Spurge, and the 
whole genus of Orobanche, it is 

BCdUy,/. 1%, sqmmOi^sus. 

With respect to ^tnode of growth, the stem is 
Erectus, upright, iii Yellow Loosestrife, Eysi- 
inachia vulgaris, '(Engl. Bot. t. 761. 

Proc«?w.ie/?^, 'procu tnbent. Wood Loosestrife, 7 
neinorum, t. 627. f 

Repen^ creeping, tlCreeping Loosestrife, L. A ///'/- 
malaria, t. 528, ti and Creeping Crowtoot, ha 
nunculus repcm t- 510. 

Adscendens, ascennding obliquely without sup})ort, 
as Panicurn sak<ng'alnak, t. 84!). 

Prostratus, prost’irate, or Dcpressus, depress* lI, 
when it lies K>reraarkably flat, spreading horizoa- 
tally over thpP ground, as in Coldciiia pr'uum- 
. bens; also Caiyonopus Ruellil, or rather Scnduera 
Coronopus, Swpine’s-cress, Engl. Bot. t. 1660. 
Reclinatus, reclinic^ng, curved towards the ground, 
as in Ficus, the^n Fig, Rubus, the Bramble, &c. 
Radicans,/. 19, Or dinging to any other body for 
support, by, meaij'nis of fibres which do not imbibe 
nourishment, a8?clv^ Hedcra Helix, Engl. Bot. 
1. 1267 ; Vitis 

gia, t. 30 ; Bignonkrd'' mlicans, Curt. Mag. t.485. 
"—Linnaeus, Phil, osophia Botanica 39, has ex- 
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pressed this by the term repem, but has cor- 
rected it in his own copy. Still he does not di- 
stinguish between these plants, and those whose 
stems throw out real roots, which last only are 
justly called creeping, whether they grow on the 
ground, like those above mentioned, or on other 
plants, like Cuxcuta, Dodder, Engl. Bot. t. 5~> 
and 37H. See p. 78. 

Scandens, climbing ; either with spiral tendrils for 
its support, as the Vine, Vitis. the various spe- 
cies of Passion-flower, Pn.'i.si/lora ceernlea, Curt. 
Mag. L 28, alaia. t. &c. and llnjonia dioica, 
Hed-berricd Bryony, BotJ. 439; or by ad* 

he.'^ivc fibres, as in tlie preceding' paragrapli. 
dnluhili,'^, twinmn' roniid other plants by its own 
spiral form, (mIIicv from left to right, /. 20, sup- 
posing the oI>s(Tver in tlie centre, (or, in otlier 
words, according to the apparent motion of the 
sijju) as the Black Bryony, Tamm Qoynnmnis^ 
KngL Bot, L 91, the Honej’suckles, homccra 
Caprifotiumy t, 799, and Penclymemon^ /.BOO, 
and the Polygoman Convolvulus, /. 941 ; or 
from right to left, 21, contrary to the sun, as 
the Great Bindweed, Convolvulus septum y /. 313, 
the French Bean, Phaseolus vulgaris y Ga\ Em, 
I2\2yjig, l,&c, — Figures of plants being some- 
times reversed by the engraver, in that case 
give a wrong representation of the circumstance 
in question, witness Lonicera Periclymenum in 

H 
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Curtis's Flora LomUiiriisis, fane. J. /. 15, and 

many instances might be pointed out of its not 

beinof attended to at all. 

£? 

Flagelliformis, long and pliant, like the Common 
Jasmine, Jasmimtm officinale. Curt. Mag. /. 31, 
or Blue Box-thorn, Lycium burbarum. 

Harmentosus, trailing. A creeping stem, barren of 
flowers, thrown out from the root for the purpose 
of increase, is called sarmentmn or flagellum, a 
runner,/. 22, as in the Strawberry, Fragariu 
vesca, Engl. Bot. t. 1524. VVlien leafy it i.s ge- 
nerally denominated stole, a sucker or scyon, 
as in Bugle, Ajuga replans, t. 489, and V'tolu 
odorata, the Sweet Violet, t. 019. When the 
stole has taken root, it sometime.s flowers tlie 
first year, see Cierf. Loud. fuse. 1. t. 03, but ge- 
nerally not till the following season. 

Reclus, straight, as in ‘Lilhim, the different species 
of garden Lily. 

Strictus, expresses only a more absolute degree of 
, straightness. 

La.rus or Diffusus, loosely spreading, has a con- 
trary meaning, as in the Sea Rocket, Enp^l. 
Bot. 1. 231, and Sedum acre. Biting Stone-crop, 
t. 839. 

Fle.vuosus, zigzag, forming angles alternately from 
riwht to left and from left to right, as in Snd- 
la.vaspera, Ger. Ejn. 859, and many of that ge- 
nus, also Slat ice reticulata, Matted Sea Lavender, 



KIWDS OF STEWS. 


99 


Etigl. Bot. t. 328. In a less degree it is not un- 
frequent. Atriplcv pedunculate, t. 232. 

Alternh alternately branched, as Polygo- 

num minus, t. 1043, Dianthus deltoules, /. 61,&c. 

Distichus, two-ranked, when the branches spread 
in two horizontal directions, as in the Silver 
Fir, Pinus picea, Du Hamel, Arb. v. 1 . 1 . 1. 

Brachiatus, brachiate, or four-ranked, when they 
spread in four directions, crossing each other 
alternately in pairs ; a very common mode of 
growth in shrubs that have opposite leaves, like ' 
the Common Lilac, Syringe vulgaris. 

Ramosissimus, much-branched, is applied to a 
stem repeatedly subdivided into a great many 
branches without order, as that of an Apple- or 
Perff-tree, or Gooseberry-bush. 

Prolifer, proliferous, shooting out new branches 
from the summits of the former ones*, as in the 
Scotch Fir, Pinus sylvestris, Lambert's Pinus, 1. 1 . 
and Lycopodium annotinum, ''Engl. Bot. I. 1727. 
This is obsolete, and seldom used. 

Determinate ramosus, f. 23, abruptly branched, 
when each branch, after terminating in flowers, 
produces a number of fresh shoots in a rtrcular 
order from j ust below the origin of those flowers. 
This term occurs frequently in the later publica- 
tions of Linnaeus, particularly the second Man- 


Z,fnn. Phil. Bui, seii. as, 
H 2 
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iissa, buf I know not that he has any where ex- 
plained its meaning. It is exemplified in Azalea 
nudiftora, Curt. Mag. t. 180, Erica Tcirali.r, 
Eugl. Bof. 1. 1014, many Cape Heaths, and other 
shrubs of the same Natural Order. 

Artiadaius, jointed, as in Samphire, Salicoruiu 
annua, Eng/. Bat. f. 415, and more remarkably 
in the Indian Figs, Cactd.s Tuna, &c. 

In shape the Stem is 

Teres,/. 32, round, as in Trollius europaus, Eng!. 
But. t. 28, and Hydrangea hortensis, Sm. h . 
Piet. t. 12. 

Anceps, two-edged, as Sisyrincliinm striatum, Sin. 
Ic. Piet. t. 9, S. gramineiim, Curt. Mag. t. 4G4, 
and some of the genus Lathyrus.- 

Trigonus, or Triangularis, triangular t)r three- 
edged, as Cactus triangularis, Plukenet, t. 29. 
/■3. 

Triijueter, three-sided, is applied to a stem with 3 
flat sides. 

Tetragonus, or Quadrangidaris,s,(pia.ve, as Land urn 
album, White Dead-nettle, Engl. Bot. t. 768, and 
a multitude of other plants. 

PoTtagonus, or Quinquangularis, five-sided, as 
Asparagus horridus, Cavanitles Ic. t. 136, where 
however the character is not well expressed. 

When the number of angles is either variable, 
or more than five, it is usual merely to describe 
the stem as angidosus, angular, exceptwhere the 
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precise number makes a specific difference, as 
in the genus Cactus. 

Alatus, f. 36, winged, when the angles are extend- 
ed into Hat leafy borders, like Passifiora alala. 
Curt. Mag. t. G6, Lathyrus latifoUus, Engl. 
Bot. t. 1 108, and many others of the Pea kind, 
besides several Thistles, as Carduus acanthoides, 
t. 973, Cnkus palustris, t. 974, and Centaurca 
solstitial is, t. 243. 

The .surface of (he Stem is 

Glabcr, smooth, opposed to all kinds of hairiness 
or pubescence, as in Petty Spurge, Euphorbia 
Pcpliis, Engl. Bot. t. 959, and numerolis plants 
besides. Glabrous is not wanted. 

La ris, smooth and even, opposed to all roughness 
and inequality whatever, as in the last example, 
and also Euonymus eiiropceus, t. 362. • 

Nitidus, polished, smooth and signing, as Clucro- 
phyllum sylvestre, t. 752. 

Viscidus, viscid, covered with [a clammy juice, as 
Lychnis Viscaria, t. 788. 

Verrucosus, warty, like Euonymus ven'itcosiis, Jacq. 
FI. Austriaca, t. 49, and Alalpighia rolubiHs, 
Curt. Alag. t. 809. 

Papillosus, papillose, covered with soft tubercles, as 
the Ice plant, ALesembryanthemum crystallinum, 
FI. Greec. t. 481. 

Scaber, rough to the touch from any little rigid in- 
equalities, opposed to /ctTv.v, as Caucalis Anthris- 
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i'u.s, Engl. Bvt. 1. 987, now Anthmais mlguris, 
Engl. FI. V. 2. 45, Ccnlaurea nigra, <.278, and 
Stellaria hohstca, t. 511. 

Hkpidus, bristly, as Borage, Borago offtc'uialis, 
t. 36, and Ckara klsfnda, t. 463. 

Hirtus, or Pilosm, hairy, as Salvia pratensis, t. J 63, 
and Cerastium alpinnm, 1. 472. 

Toinentosus, downy, as Geranium roUmdifolium, 
t. 157, very soft to the touch. 

Vitlosiis, shaggy, as Cineraria integrifolia, t. 152. 

Lanatus, woolly, as Verbascwn pulverulent um, 
i. 487, V. Tkapsus, t. 549, and Santolina mari- 
tima, t. 141. 

Incanus, hoary, as Wormwood, Artemisia Absin- 
thium, 1. 1230, and Atripkx portulacoides, <.201 , 
in the former case from close silky hairs, in the 
latfer from a kind of scaly mealiness. 

Olaucus, clothed with fine sea-green mealiness 
which easily rubs off, as Chbraperfoliata, t. GO, 
and Pulmonat ia niaritima, t. 368, now Litho- 
spernmm maritimum, Engl. FI. v. 1 . 256. 

Striatus, striated, marked with fine parallel lines, 
as (Enanthe Jistulosa, t. 363. 

Sulcatus, furrowed, with deeper lines, as Smyrnium 
Olusairum, t. 230. 

Maculatus, spotted, as Hemlock, Conium niacu 
latum, t. 1191. 

The spines and prickles of the stem' will be ex- 
plained hereafter. 
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Internally the stem is either solidus, solid, as that 
of Titula cnlhmoides, t. 68, and numerous others ; or 
awns, hollow, as in Cineraria palustris, t. 151, as 
well as Hemlock, and many umbelliferous plants be- 
sides. 

Plants destitute of a stem are termed acaules, stem- 
loss, as Cypripcdium acaiik, Curt. Mag. t. 192, and 
Cardans, now Cnkus, acaulis, Engl. Bot. i. 161. 
Sucli plants, when they belong to a genus or family 
generally furnished with .stems, a.s in these instances 
and Carlina acaulis, Camer. Epit. 428, are liable, 
from occasional luxuriance, to acquire .some degree of 
stem, but seldom otherwise*. Pingukula, Engl. Bot. 
1. 70 and 145, is a genus invariably stemless, while 
Primula, L 4, 5, 6 and 513, is much less truly so. 
The term acaulis however must never be too rigidly 
understood, for logical precision is rarely applicable 
to natural productions. 

Canlis fasckulatus, a clustered stem, is a disease 
or accident, in which several branches orstem.s 
are united longitudinally int^a flat broad figure, 
crowded with leaves or flowers at the extremity. 
It occurs in the Ash, several species of Daphne, 
Ranunailus, Antin'hinum, &c. In Pisum como- 
sum of Riv'mus, called tBe Top-knot Pea, it is 
a permanent variety propagated by seed. 

Ncoltin ncmlL^f Exoi. Bot. f. 105, proves to have a stem, when in 
pcrieclion, and is now property called H.picta, by Dr, Sims in Curt, 
Moir. f. 1562 . 
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‘2. CoLJius. A straw or Culm, is tlie peculiar Stem 
of the Grasses, Rushes, and plants nearly allied to 
them. It bears both leaves and flowers, and its iia- 
tur,e is more easily understood tliau defined. Many 
botanists have thought this term superfluous. 

The Culm is occasionally 

Enodis, without joints, as in our common Rushes, 
Juiicus conglomeratus, Engl. Bot. t. 635, and 
cffimis, t. 830 ; 

Articulaliii’, jointed, as in Agj'o.stis alba, t. 1169, 
Aim canescem, t. 1190, Avcna strigosa, t, 1266, 
and most other grasses ; 

Gcmculatus, bent like the knee, as Alopccurus ge- 
jiiculalus, (. 1250. 

It is either solid or hollow, round or triangular, 
rough or smooth, sometimes hairy or downy, scarcely 
woolly. I know of no instance of such a scaly culm 
as Linnaeus has figured in his Philosophia Botanka, 
t.A.f. Ill, nor can I conceive what he had in 

view. : 

% 

i 

3. ScAi’us, a Stalk, springs from the Root, and bears 
the flowers and fruit, but not the leaves. Primula 
vulgar'is, the Prinirdse, Engl. Bot. #.4, and P.vcrls, 
theCowslip, 1. 5, are examples of it. In the former 
the stalk is simple and single-flowered ; in the 
latter subdivided, and many-flowered, it is either 
naked, as in Narcissus, Engl. Bot. t. 17, or scaly, 
as in Pussi/ago Farfara, t. 429. In others of this 
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last genus, 430 and 431, the scales become leaf\% 
and render the Scapus a proper Caul'is. 

The Stalk i.s spiral in Cyclamen, Engl. Bot. 1 . 548, 
and Valisncria spiralis, a wonderful plant, whose hi- 
story will be detailed hereafter. 

Linnaeus believed* that a plant could not be in- 
creased by its Scapus, which in general is correct ; 
but we have already recorded an exception, p. 92, 
in Lacfienalia tricolor. The same great author has 
observed t that “a Scapus is only a species of Pcdun- 
cuius." The term might therefore he spared, were it 
not found very commodious in constructing neatspe- 
cific definitions of plants. If abolished, Pcdunculus 
radicalis, a radical flower-stalk, should be substituted 
in its room, 

4. Pedunculus, the Flower-stalk, springs from the 
stem, and bears the flow'ersand fruit, not the leaves. 
Pcdiccllus, a partial flower-stalk, is the ultimate 
•subdivision of a general one, as in the Cowslip, 
and Saxifraga umbrosa, Engl. l^ot. t. 663. 

The Flower-stalk is 

Cauliiius, cauline, when it grows immediately outof 
the main stem, especially of a tree, as in Averrhoa 
Bilimbi, Rumph. Amboin. v. 1. /. 36, the Indian 
substitute for our green gooseberries. 

. Rumens, growing out of a main branch, as in 
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Avi’nitoa VtininilitiltL f. 35. ;ii(J Enocnid 
inalam.m'h'i, Elvot. But. t, Gl. 

Au'illaris, axillary, t^rowint,'- either iVoni the ho.som 
of a leaf, tljat is, hetweeii it and the stem, us in 
Anchusa mnjyervirem, Elngi /?o/./.45,and Cam- 
panula Traehcliutn, i. 12; or between a branch 
and the stem, as Buppm marUimt, t. 136. 

OpjmUifolius, oppewite to a leaf, as Geramum pp- 
renakum, t. 405, G. nMle^ t. 778, and Siam 
iwpustifolitm, t. 130. 

J/Herimlis, proccedinff from the intermediate part 
of a branch between two leaves, as in EJirvUu 
intenmik, L'Jkritier Sfijj). t. 24, Salamtm at- 
rolinam, Dili. IhrL FJth. t. 250, and bkiiaim, 
i. 260 ; but this mode of insertion is rare. 

Gemmaceus, growing out of a leaf-bud, as tlie Bar- 
berry, Berberis vulgark, Engl. Bot. t. 49. 

Ttrminalts, terminal, when it terminates a stem or 
branch, as Tulipa sylvestris, t. 63, and Ccntaurca 
Scabiosa, t. 56. 

Lateralis, la4ei*al, when situated on the side of a 
stem or branch, as in some of the Coniorta-, or 
Asdepiadea. 

Solitariu.i, solitaiy, either single on a plant, as in 
Bubus Cbamamorus, t. 716, or only one in the 
same place, as in Antirrhinum spurium, t. 691, 
and many common plants. 

Aggregati PfdMWM//,clustereddower- stalks, when 
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S('V( rul grow together, as in Vci'baficum lagruui, 

t. ryi 

Spar''', scattered, dispersed irregularly over the 
plant or branches, as Linuni percrtnc, t. 40, and 
Ranunculus scelenitus, 0 681. 

Uniflori, biflori, triflori, &c. bearing one, two, 
three, or more flowers, pf which exaroples are 
needless. 

Multifiori, many-flowered, as Daphne Laureolu, 
t. 119. 

When there is no Flower-stalk, the flowers are said 
to be sessile, as in Centauna Cak 'd rapu, 

L 125, and the Dodders, t. 55 and 378. 

The subject of infloresccnccj or particular modc.s 
of flowering, will be < xplained in a future chapter. 

5. PnxioLUs. The Footstalk, or Leaf-stalk. This 
term is applied exclusively to the stalk of a leaf, 
which is either simple, as in Ranunculus pann- 
Jhrus, Engl. Bol. 1. 120, Shm angb difolium, 1. 1 39, 
and all simple leaves; or compound, as 
.mtivum, 1. 67, and Fumaria clamculata, t.'103. In 
the latter the footstalks end in tendrils, and are 
called Fetioli cirriferi. * 

This part is commonly channelled on the upper 
side. Sometimes it is greatly dilated and concave at 
the base, as in Angelica sylvesiris, t. 1 128. 

The Footstalk bears the Flower-stalk in Turnem 
nlmifolia, Linn. Hod. ClifiU. 10, Mcnpanlhcs indka, 
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Curt. Mng- 1. 658, aud jirrliaps Eiiuiu'thum alpiuum, 
Engl. Bot. t. 438. 

G. Frons. a Frond. In tliis tlu; stem, loaf and 
fructification are united, or, in other words, the 
flowers and fruit are produced from the leaf itself, 
as in the Fern tribe, Scohpendrhm vulgare, Engl- 
Bot. t. J150, Foljpodiim vulgare, t. 1140, Aspi- 
diim, 1. 1458 — 1461, Qsmunda regalis, t. 209, Ac. 
It is also applied to the Lichen tribe, and i thens, 
in which the whole plant is either a crustaca'ous 
or a leafy substance, from which tlic fructification 
immediately proceeds. Linnaeus considered Palm- 
trees as fronds, so far correctly as that they have 
not the proper stem of a tree, see p. 46 ; but tlicy 
are rather perhaps herbs whose stalks bear the 
fructification. It must however be observed that 
the deposition of wood in ferns, takes place exactly 
as in palms. 

The term fi||ond is now hardly used but in the 
class Cryptogamia, except Lemna, Engl. Fl. o. 1 . 3 1 . 

7. Stipes, Stipe*, is the stem of a frond, which in 
ferns is commonly scaly. See the plates cited in 
the last section. The term is likewise applied to 
the stalk of a Fungus, as the Common Mushroom, 
Agaricu^ campestris, Sowefbys Fungi, t. 305. 

* * Martyn, Xangti&ge of Botany. 
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OF BUM. 

Gemma, a Bud, contains the rudiments of a plant, 
or of part of a plant, for a while in a latent state, till 
the time of the year and other circumstances favour 
their evolution. In die bud therefore the vital prin- 
ciple is dormant, and its excitability is accumulated. 
The closest analogy exists between buds and bulbs; 
and indeed the Daifaria bulbifera, Engl. Bot. t. 309, 
JJliian biilbifenan, jneq. FI. Austr. i. 22G, and Cle- 
uu'de Em. 193, with other similar plants, as men- 
tioned /i- 91, almost prove their identity. 

Buds of trees or shrubs, destined for cold countries, 
arc formed in the course of the summer in the bosoms 
of their leaves, and are generally solitary ; but in 
the Blue-berried Honeysuckle, Lbnicej'a ca'rilldt, 
.Taaj. FI. Anstr. append, t. 17, they grow one under 
another for three successive €easons,/. 24. The buds 
of the Plane-tree, Plat anus, Du Hamel Arb. v. 2. 
171, are concealed in the footstalk, w'hich must be 
removed before they can be seen, and which they 
force off by their increase ; so that no plant can have 
more truly and necessarily deciduous leaves than the 
Plane. Shrubs jn general have no buds, neither have 
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the trees of hot climates. Linnaeus once thouscht tlie 
presence of buds might distinguish a tree from a 
shrub, but he was soon convinced of there being no 
real limits between them. 

The situation of buds is necessarily like that of the 
leaves, alternate, opposite, &c. Trees with opposite 
leaves have three buds, those with alternate ones a .so- 
litary bud, at the top of each branch. Du Hamel. 

Buds are various in their forms, but very uniform 
in the same species, or even genus. They consist of 
scales closely enveloping each other, and enfolding 
the embryo plant or branch. Externally they have 
often an additional guard, of gum, resin, orwoollincs.s, 
against M’et and cold. The Horse Chesnut, JE.sculus 
Hippocastanum, now so common with us, though, as I 
have learnt from Mr. Hawkins*, a native of Mount 
Pindus in Arcadia, is a ‘fine example of large and 
well-formed buds,y, 25 ; and some of the American 
Walnuts are still more remarkable. 

It has been already remarked, p, 74, that buds 
resist cold only ^ill they begin to grow : hence, a<’- 
cording to the nature and earlines.s of their butls, 
plants differ in ftieir powers of bearing a .severe or 
variable climate. 

Grew Ls elabomte on the forms of buds, and the 
arrangement of the spots apparent within them 


See a note on this subject, which Mr. IL P. Knight hits honoured 
with a place m the second edition of hi» poem on l-oud^cape. 



01' BUDS. 


in 


when cut Iransversely, which indicate the number 
and situation of their vessels. It was the character 
of this excellent man to observe every thing, with- 
out reference to any theory, and his book is a store- 
house of facts relating to vegetation. Loefling, a 
favourite pupil of Linnaeus, wrote, under the eye 
of his great teacher, an essay on this subject, puh- 
li.shed in tlie Am(xniUites Acudemicce, r. 2, in which 
tl>e various forms of buds, and the different disposi- 
tion of the leaves within them, are illustrated by 
numerous examples. The Abbe de Ramatuelle had 
taken up this subject with great zeal at Paris, about 
thirty years ago, but the result of his inquiries has 
not reached me. 

Dr. Darwin, Phytolngia, sect. 9, has many acute 
observations on the phy.siology of buds, but he ap- 
pears to draw the analogy too closely between them 
and the embryo of a seed, or the chick in the egg. 
By buds indeed, as we well know,, plants are pro- 
pagated, and in that sense each bad is a separate 
being, or a young plant in itself ; but such propa- 
gation i.s only the extension of an individual, and 
not a reproduction of the species, as by seed. Ac- 
cordingly, all plants increased by buds, cuttings, 
layers, or roots, retain precisely the peculiar qualities 
of the individual to which tUev owe their origin. If 
those (jualities diff'erfrom what are common to the spe- 
cies, suffieieutly to constitute what is called a variety, 
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that variety is perpetuated through all t!je progeny 
thus obtained. Tliis fact is exemplified in i thousand 
instances, none/norenotoriousthaiuhedifhn'nt kinds 
of Apples, all which are varieties of the comnion 
crab, Pyrus Malm, EngL Mol. C. 179 ; and I cannot 
but assent to Mr. Knights opinion, tirat each indi- 
vidual thus propagated has only a determinate e.x- 
istence, in some cases longer, in others shorter; 
from which cause many valuable varieties of ap[)los 
and pears, knowm in former times, are now \vo)'a 
out, and others are dwindling away before our i yes. 
New varieties of Cape Geraniums, raised fruni >eed 
in our greenhouses, arc of still shorter durannn, ami 
can be preserved by cuttings for a few .-■'K.ct 
seasons only; yet several of tlu;^ ^taml in our bo- 
tanic works, with all the im[»ortaiiee of rerd species. 
Gardeners know how many of the most hardy peren- 
nial herbs require to be frequently rem wed from seed 
tp -exist in full xigour ; and though otber.s appear, 
to our confined experience, unlimited in that respect, 
we have many reasons to believe they are not so. 
Propagation by seeds is therefore tire only true n*- 
produclion of plants, by which each species remains 
distinct, and all variations are effaced ; (or though 
new varieties may arise among a great number of 
seedling plants, it does not appear that such varieties 
owe their peculiarities to any that may have existed 
in the parent plants. How propagation by .seed is 
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■accom]»li' iiod will he expluined in a future chapter, 
as well a - the causes of some varieties produced by 
drat moaus. 

Mr. Knight in the Philosophical transactions for 
1805, has shown that buds originate from the albur- 
num, as might indeed be expected. The trunks and 
branches of trees, and the knobs of genuine tuberous 
roots, like t|ie potatoe, are studded with them; in 
which respect, as Professor VVilldenow judiciously 
observes, Principles of Botany, p. 15, such roots es- 
sentially diifer from bidbous ones, which last are 
themselves simple buds, and produce their shoots, 
as well as their otfscls, either from the centre or from 
the base. 

The contents of buds are ditferent. even in ditfe 
rent species of the same genus, as M'illovvs. The 
bud.s of some produce leaves only, others flowers ; 
while in other species the .same bud bears both 
leaves and flowers. Different causes, depending on 
the soil or situation, seem in one case to generate 
leaf-buds, in another flower-buds. Thus the So- 
landra grandiflora, Tr. of Linn. Soc. v. 0 . 99. t. 6, a 
Jamaica .shrub, was for a number of years cultivated 
in the English stoves, and propagated extensively 
by cuttings, each plant growing many feet in length 
every season, from abundance of moisture and 
nourishment, without sliowing any signs of fruc- 
tification. At lengtli a pot of the Solandra was ac- 
cidentally left without water in the dry stove at . 
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Kew ; and in consequence of this uninteMioaal neg- 
lect, the luxuriant growth of its branches as greatly 
checked, and a flower came forth at the extremity 
of each. By a similar mode of treatment the same 
effect has since frequently been produced. Several 
plants, especially with bulbous roots, which blossom 
abundantly in their native soils, have hitherto defied 
all tl\e art of our gardeners to produce this desirable 
effect ; yet future experience may \»ossibly place it 
withia our roach by some very simple means. In 
general, whatever checks the luxuriant production !>f 
Je&f'buds, favours the formation of lowers and seals. 
That variety, or perhaps species, of the Orange 
Lily, Lilimn bulbiferum, which is most prolific in 
buds, seldom forms seeds, or even those organs of 
the flower necessary to their perfection. So likewise 
the seeds of Mints, a tribe of plants which increase 
excessively by roots, have hardly been detected by 
any botanist ; and it is asserted by Doody in Ray’s 
Synopsis, thatwhiin the elegant little Ornithopusper- 
pusillus, Engl. B(g. t. 36|9, does not produce pods, it 
propagates itself by the grains or tubercles of its 
root, though in general, the root i.s annual. 
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OF LEAVES, THEIR SITUATIONS, INSERTIOiJS, SUR- 
FACES, and various forms. 

Folium, the Leaf, is a very general, but not univer- 
sal, organ of vegetables, of an expanded form, pre- 
senting a much greater surface to the atmosphere than 
all the other parts of tlie plant together. Its colour 
is almost universally green, its internal substance 
pulpy and va-scular, sometimes very succulent, and 
its upper and under surfaces commonly differ in hue, 
as well as in kind or degree of roughness. 

Leaves are eminently ornamental to plants frcm 
their pleasing colour, and the infinite variety as well 
as elegance of their forms. Their many oeconomical 
uses to mankind, and the importance they hold in 
the scale of nature as furnishing Tood to the brute 
creation, are subjects foreign to our present purpose, 
and need not here be insisted upon, Theit essential 
importance to the plant which bears them, and the 
curious functions by which they contribute to its 
health and increase, will presently be detailed at 
Icn gth . We shall first explain their different situation s, 
insertions, forms, and surfaces, which are of the great- 
est possible use in systematical botany. 

The leaves are wanting in many plants, called for 
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that reason plants ap/ipll(e, as ikiUcornia, Engl. Bot 
t. 415 and 1691, Stapelia varkgata^ Curt. Mag. t. 26, 
glandulrfkra, E.vot. Bot.J. 71, and all the species 
of that genus. In such cases the surface of the stem 
niiisf perforin all their necessary functions. 

1. With respect to Situation and Position, 

Eo//a radicalia, radical leaves, arc such as spring 
from the root, like those of the Cowslip, Eng/. 
Bot. t. 5, and Anawne Pulsatilla, t. 51. 

Caulina, stem-leaves, grow on the stem, as in Paris 
quadrifolia, t. 7, Pokmonkm citruleum, t. 14, 
&c. 

Ramea, branch-leaves, sometimes difier from those 
of the main stem, and then require to be distin- 
guished from them, as Alelampyrum arvcnse, 
t. 53. 

Altcnia, /i 21, alternate leaves, stand solitarily on 
the stem or branches, spreading in different di- 
rections, as those of Borage, i. 36, and innu- 
merable other plants. 

SparsOj^f. 19, scattered irregularly, as in Genista 
tinctoria, t. 44, Lilimn chalcedonicum, Curt. 
Alag. t. 30, and hvdbifemm, t. 36. 

Opposita, opposite to each other, as Sarifraga 
oppositifolia, Engl. Bot. t. 9, Ballota nigra, 
t. 46, &c. . 

Conferia, clustered, or crowded together, as those 
of Trkntalis europaa, t: 15. 
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Bina, only two upon a plant or stem, as in tbe 
Snowdrop, GalantJius nicatis, 1. 19, Scillu bifoUa^ 
t.2A, and Convallaria majalis, t. 1035. 

Terna, three together, as Verheyia triphylla, Curt. 
Mag. t. 367. The plants of Chili and Peru 
.seem particularly disposed to this arrangement 
of theif leaves. 

Quaterna, quina, See. when 4, 5, or more are so 
situated, as in various species of Heath, Erica. 

Verticillata, vvhorled, is used to express several 
leaves growing in a circle round the stem, with- 
out a reference to their precise number, as in 
Asperulu cynancMca, Engl. Bat. t. 33, and odo- 
rata, f. 755, wh'ch, with the genus Galiim, and 
some others, are for this reason called slelluta, 
star-leaved plants. Whorled leaves are also 
found in Hippuris vulgaris, t. 7G3, and many 
besides. 

Facsciculuta, f. 26, tufted, as in the Larch, Pin us 
Larix, Lamb. .pin. t. 35, the Cedar, and some 
others of that genus. 

Imbricata, f. 27, imbricated, like tiles upon a 
house, as in the common Ling, Erica, now Cal- 
luna, vulgaris, Engl. Bot.t. 1013, and Euphorbia 
paralia, t. 195. 

Decussata, f. 28, decussated, in pairs alternately 
crossing each other, as Veronica decussata, Curt. 
Mag. t. 242, and Melaleuca thymifoUa, E.rot. 
Bot. t. 36. 
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DwficAfl,/. 29, two-ranked, spreading in two direc- 
tions, and yet not regularly opposite at their in- 
sertion, as Finns cc^mdensis, Lamb. Pin. t. 32, 
and the Yew, Ta.vus haccata, Engl. Bot. t. 746. 

Secmida,/. 30, unilateral, or leaning all towards 
one side, zs Conmllai'ia multiflora, t. 279. 

Adpressa, close-pressed to the stem, ts Xeranthe- 
mum sesamoides, Curt. Afag. t. 425. 

Fertica/m, perpendicular, both sides at right angles 
with the horizon, as Lactuca Scariola, Engl. 
Bot. t. 268. 

Erecta, upright, forming a very acute angle with 
the stem, as Juncus articulatus, or acutijiorus, 
t. 238. 

Patentia, spreading, forming a moderately acute 
angle with the stem or branch, as Atriplex por- 
tulacoides, /. 261. 

Horizontalia, horizontal, or patentissima, spreading 
in the greatest possible degree, as Gentiana 
campestris, t. 237. 

inclining downward, as Leormrm Car- 
diaca, t. 286. 

Recurva, ox rejkxa^ curved backward, as Erica 
retorta, Curt. Alag. t. 362. 

Incurva, or tnjicxa, curved inward, as Erica enipe- 
trifolia, t. 

OhUqud, twhtoA, so that one part of each leaf is 

, vertical, the other horizontal, as Eritillaria ob- 

Imuh I 'I ' li ' ' 
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Rcsupinata, reversed, when the upper surface is 
turned downward, as Pharus lati/olius, Brownes 
Jamaica, t. 38, Lin^. MS., and Alstrameria 
pelegrim, Curt. Mag. t. 139. 

Depressa, radical leaves pressed close to the 
ground, as Plantago media, Engl. Bot. 1 . 1559, 
and P. Coronopits, t. 892. The same term ap- 
plied to stem-leaves, expresses their shape only, 
as being vertically flattened, in opposition to 
compressa. , 

Natantia, floating, on the surface of the water, as 
Npmphea alba, t. IGO, Potamogeton natans, 
t. 1822, and many water plants. 

Demersa, bnmersa, or submei'sa, plunged under 
water, as Potamogeton perfpliatum, t. 168, Hot- 
tonia palustris, t. 364, Lobelia, Dortmanna, 
t. 140, and the lower leaves of Ranunculus 
aquatilis, t. 101, while its upper are folia na- 
tantia. 

Eniersa, raised above the water, as the upper 
leaves, accoinpanying the flowers, of Myrio- 
phyllum vcrticillatuni, t 218, while its lower 
ones are dmersa. 

By Insertion is meant the mode in which one part 
of a plant is connected with another. 

folia petiolala, leaves on footstalks, are sucli as are 
furnished with that organ, vfhether long or 

, short, simple or compound, as 
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Engl. Bot. t. 59, Thalktrum minus, II, al- 
pimm, t. 2G2, &c. 

Peltata, f. 31, peltate, when the footstalk is in- 
serted into the middle of the leaf, like the arm 
of a man holding a shield, as. in the common 
Nasturtium, Tropaohm ynqjus, Curt. Mag. #.23, 
Drosera peltata, Exot. Bot. t. 41, Cotykdon 
Uinbilkus, Engl. Bot. t. 325, Hydrocotyle vul- 
garis, t. 751, and the noble Cyamus Nehmbo, 
Exot. Bot. t. 31, 32. 

Sessilia, sessile, are such as spring immediately 
from the stem, branch or root, without any foot- 
stalk, like Engl. Bot. t. 45, 

and Pmgukula vulgaris, t. 70. 

Ampkxkaulia, clasping the stem with their 
base, as the upper leaves of Glaucium luteum, 
t. 8, Gentiana campestris, t. 237, and Humca 
ekgans, Exot Pot. t. 1. 

Connata,/. 17, connate, united at their base, as 
Chloraperfoliata, Engl. Bot.t. 60, whose leaves 
are connato-perfoliata. 

Perfoliata, f. 33, perfoliate, when the stem runs 
through the leaf, as Bupkurum rotundifolium, 
t. 99, and the Uvularm, Exot. Bot. t. 49, 50, 51 . 

Vaginantia, f. 34, sheathing the stem, or each 
other, as in most Grasses ; see Phkum alphium, 
Engl. Bot. t. 519, and Aruf^o armaria, t. 620. 
The same character, is found in inany of the 
Orchis tribe, as Orchis albida, i. 505. . 
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Equitantia, f. 35, equitant, disposed in two op- 
posite rows, and clasping eacli other by their 
compressed base, as in Narthecium ossifragum, 
t. 535, and the genus Iris ; also Witscnia coryrn- 
hosa, Edvt. Bot. t. 08, and Diiatris corymbosa, 
t. 16. 

Decurrentia, f. 36, decurrent, running down the 
stem or. branch in a leafy border or wing, as 
Ompordwu Acantkium, Engl. Bot. t. 977, 
Carduus tcnuifiorns, t. 412, and many other 
Thistles, also the Great Mullein, Vcrbascum 
Thapsus, t. 549, and Comfrey, Symphytum offi- 
cinale, t. 817. 

Flo7'iJ'era,f. 37, Slower-bearing, when flowers grow 
out of the disk or margin of any leaf, as in 
Ruscus aculeatus, t. 560, Xylophylla latifolia, 
and X. falcata, Andr. Repos, t. 331. This is 
equivalent to a frond in the class Cryptogamia ; 

' seep. 108. 

3. With regard to Form, Leaves are either simplkia, 
simple, like those of Grasses, Orchises, Lilies, and 
many other plants, Ballota nigra, Engl. Bot. t. 40, 
and Berberis vulgaris, t. 49 ; dr composita, com- 
pound, as in most Umbelliferous plants, Parsley, 
Hemlock, &c. ; alk) Roses, Engl. Bot. t. 990 — 
992. , 

In compound leaves the footstalk is either simple, 
as in the instances last quoted, and Siam angus- 
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tifolium, t. 139; or compound, like tliose of 
Siiinum palustre, <.229. and Thahrtrum majus, 
t. 611. — In simple leaves the footstalk, if pre- 
sent, must of course be simple, while in com- 
pound ones it must always be present, though 
not alwayii sabdivided. 

Simplje Ifeaves, ire eitiher integra, undivided, as 
those of Grasses and Orchises ; or bbata, 
lobed, like the Vine, the Thistle, most kinds of 
Cranesbill, as Geramum pratense, Engl. Bot. 
t. -404, &c. . 

Leaves are frequently undivided and lobed on the 
same plant, as the Hop, Engl. Bot. t. 427. 

4. The following are the most remarkable forms of 
simple Leaves, considjering their outline only. 

Orhictiiatum, f.^8,.tt. circular or orbicular leaf, 
whose length and breadth are equal, and the 
circumference an even circular line. Precise 
exmnples of this 'are' scarcely to be found. 
Some species of Piper approach it, and the leaf 
of Hedysarum styracifolium is perfectly orbi- 
cular, except a notch at the base. 

39, roundish, as Pyrola, Engl. 
Bot. t. 146, 158 and 213, and many other 
plants. 

Ovatuntif. 46, ovate^ of the shape of an egg cut 
leii^hwise, the base being rounded, and broader 
' than the extremity^ a very common ^orm of 
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leavf s, as Urt'ica piluUfera, t. 148, and Vinca 
major, t. 514. The length may vary. 

Obvval inn, f. 41, obovate, of the same figure with 
tlie broader end uppermost, as those of the 
Primrose, L 4, and the Daisy, t. 424. Linnaeus 
at first used the vfovd&yobvers^ ovatum. 

dt oval, of a 

simil arform to the for^oing,lmtofequal breadth 
at each end, ais in the Lily bf the Valley, and 
other Convallaria, t. 1035, 279 and 280. 

Oblongu?n, oblong, three or four times longer than 
broad. This term is used with great latitude, 
and serves chiefly in a specific character to con- 
trast a leaf which has a variable, or not very 
decided, form, with others that are precisely 
round, ovate, linear, 3cc. 

Spatulatum, f. 43, spatnlate, of a roundish figure 
tapering into an oblong base, as in Silene Oiites, 
FI. Brit, Engl. Bot t 85. 

Cttneifonne,/. 44, wedge-shaped^ broad and abrupt 
at the summit, and tapering down to the base, 
as in Saxifraga cuneifolia. 

Lanceolatmn,/. 45, lanceolate, of a narrow oblong 
form, tapering towards each end, very common, 
as Tvlipa syivestris, Engl. Bot t 63, Litko- 
spernmm purpuro-caruhum, t 117, Flantago 
Imceolatu, t 507, many Willows, .&c. 

Lineare,/. 46, linear, narrow with parallel sides, 
as those of most Grasses j also Gentiana Pneu- 
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momnilhc, t. 2(), aiui Xums.su.s J^'au/o-jian/s- 
sus, /. J7. 

Aceromm,/. 47, needle-shaped, ImeJtf and ever- 
green, generally acute and rigid, as ia the Fir, 
Piuus^ Jumper, Juniperm commu/uS) i. 1100, 
and Yew, Ta.rm haccata, 746. Linn^us 
observes, ^Phii. Bot. 21.9, that this kind oi‘ leaf 
has, for the most part, a joint at its union with 
the branch. 

Triangularc,/, 48, trkwg'uhr, having three pro- 
winent angles, without any reference to their 
measurement or direction, as in the genus C/ic- 
nopodium, Cochlearia da/hca, t. 696, and some 
leaves of the Ivy. 

Quadrangulnre, f. 49, with four angles, as the 
Tulip-tree, Lirmkndnan tidipifera, Sm. Jm. of 
Georgia, t. 102, Curt. Alag. t. 275. 

Quivquangulare, f. 19, with five angles, as some 
Ivy leaves, &c. 

Ddtoides,/. 50, trowel-shaped or deltoid, having 
three angles, of which the terminal one is much 
further from the base than the lateral ones, 
as Chenopodium Bonus-Henrtem, Engl. Bot. 
t. 1033, and some leaves of Cochlearia da- 
nica. A wrong figure is quoted for this in Phi- 
losophia Botanica, which has caused much con- 
fusion. , 

Rhomheum, f. 51, rhomboid, or diamond-shaped, 
approaching to a square, as Chenopodium nlidum, 
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1. 1034, Trapa natans, Carner. Epit. 715, and 
Trillium crectum, Curt. Mag. i. 470. 

52, Icidney-shaped, a short, broad, 
roundish leaf, whose base is hollowOd out, 
Asarim europamm, Engl. Bat. t. 1083j and Sib- 
ihorpia europaa, t. G49. 

Cordatu7n, f. 53, heart-shaped, according to the 
vulgar idea of a heart ; that is, ovate hollowed 
out at the base, as Tamus cmnmuyiis, 91. 

Lunulatum, f. 54, cre.scent-shaped, like a halt- 
moon, whether the points arc directed towards 
the stalk, or from it, as Passiflora lunata, Sm. 
Ic. Piet. t. 1. 

Sagittatum, f. 55, arrow-shaped, triangular, hol- 
lowed out very much at the base, as Sagiitaria 
sagittifoHa, Engl. Bot. t, 84, and Rume.v Ace- 
tasa, t. 127. 

Soraetime.s the posterior angles are cut off,' as 
in Convolvulus sepiu77t, 313, 

Hastatu7n, f. 56, halberd-shaped, triangular, hol- 
lowed out at the base and sides, butwith spread- 

, ing lobes, as Ru7nex Acetosella, t. 1674, A71- 
tirrhmu77i Eiaime, t. 692, and the upper leaves 
of Solanu77i Dulcamara, t. 565. 

Pandwriforme, f. 57, fiddle-shaped, oblong, broad 
at the two extremities and contracted in the 
middle, as the Fiddle Dock, Rmn€.v piilclier, 
t. 1576. 

Rimcmatum, f. 58, runcinate, or lion-toothed, cut 
into several transverse, acute segments, point- 
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ing back wards, as tlu' Dandelion, LivahH/itn 'Ja- 
raxacum, /. 510. 

Lyratum, f. 59, lyrate, or lyre-shaped, cut into 
several transverse sclents, gradually larger 
towards the extreinily of the leaf, which is 
rounded, as Erysimum Barbarta, t. 443, now 
Barharea vulgaris. 

Fissum, f. 60, cloven, when the margins of tho 
assures and segments are .straighl, as in the 
Gingko-tree, Salisbima adiantifoUa. 

Bifidum, trifidum, muUiJidum, See. express the 
number of the segments. 

Lobatum, f. 61, lobed, when the margins of the 
segments are rounded, as in Anemone Ikyatica, 
Curt. Mag. 1. 10. 

Bilobum, ttUobum, &c., according to the num- 
ber of the lobes. • 

Sinuatum, f. 62, sinuated, cut into rounded or 
wide openings, as Statice sinuata, t. 7 1, and Vir- 
gilia heUoidcs, Exot. Bot. t. 37. 

Partitum,/. 63, deeply divided, nearly to the base, 
as Hellcbttrus viridis, Engl. Bot. t. 200. 

Bipartitum, tripartitum, multipartitum, ac- 
cording to the number of the divisions. 

Laciniaium, '/. 64, laciniated, cut into numerous 
irregular portions, as Ranunculus parvijlorus, 
t. 120, and Geranium cdmibinum, t. 259. 

Indsum, and Dissectwm, cirt, are nearly synony- 
mous with the last. 
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have their lower, and mountainous ones their 
upper, leaves most divided, by which they better 
resist the action of the stream in one. case, and 
of wind in- theiO^ther.i, Probid)ly. t|(^.actions 
aope in some m^ure die caus^ pf ’^^ confi- 
gurations, ■ , . . v' ' • 

Palmatunitf. 65, palmate, cut into several oblong, 
nearly equal segments, about half way, or rather 
more, towards the base, leaving an entire space 
like the palm of the hand, as caruleu, 

Curt. Mag. t. 28. 

Pinnatifidum, f. 66, pinnatifid, cut transversely 
into several oblong parallel sOgments, as in Jpo- 
' inofsis, Exot.' Bot. t.^13, 14; Bunim Cakile, 
Engl. Bot. f.23/, now Cakile maritima; Lepi- 
dium didymum, <.248, now Saiebierapinnatifida ; 
Lepidium petr(Eum, t. Ill, and Myriophyllum 
veriicillatum, <.218. 

Bipinnatijidum, f. 67, doubly pinnatifid, as Papa- 
v€r ArgemonCy t. 643, and ^riocalia majoi\ 
Exat. Bot. t. 78. •; . ' 

Pectinatum, f. 68, pectinate, is a pinnatifid leaf, 
whose s^ments are remarkably narrow and pa- 
rallel, like the teeth, of a comb, as the lower 
leaves of Myriophyllum. verticillatum, and tliose 
of HoUonia palustris, Engl. Bid. t. 364. 
Inaquak, f. 69, unequal, sometimes called ob- 
lique, when the two halves of the leaf are un- 
equal in dimensions, and their bases not pa- 
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rallel, as in Eucalyptus reslnifera, Edvt. Bot. 
t. 84, and roost species of that genus, as well 
as of Begonia. 

5. The Ternynations of Leaves are various. 

Folium iruncatum, f. 49, an abrupt leaf, has the 
extremity cut off, as .it were, by a transverse line, 
as Liriodendrum tuUpifera, Curt. Mag. t. 275. 

Pmmorsum, f. 70, ja.gged-pointed, very blunt, 
with various irregular notches, as in Dr. 
Swartz’s genus Atridcs^ comprehended under 
the Epidendnm of Linnaeus. See E. icssel- 
latum, Roxb. PI. of Coromandel^ t. 42, miApree- 
morsum, t. AZ. 

Retusum,/. 71, retuse, ending in a broad shallow 
notch, as Rume.r digynus, Engl. Bot. L 910, now 
Oxyria reniformis, Engl. FI: v. 2. 188. 

Emarginatum, f. 72, emarginate, or nicked, hav- 
ing a small acute notch at the summit, as the 
Bladder Seri na, Colutea arbor esccns, Curt. Mag. 
t. 81. 

Obtusum,f.Zd,h\\int, terminating in a segment 
of a circle, as the Primrose, Engl. Bat. t. 4, 
Snowdrop, t. 19, Hypericum (/midrangultan, 
t. 370, and Linum catharlicum, t, 382. 

Acutum,f. 51, sharp, ending in an acute angle, 
which is common to a great variety of plants, 
as Ladies’ Slipper, t. L Campanula Trac/ielium, 
t. 12, and Linum angustifotium, t, 381. 
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Acuminatum,/. 73, pointed, having a taper or awl- 
shaped point, as Arttndo Phragmites, t. 401, 
and Scirpus maritmus, t 542. 

Obliimm cum acumine, f. 74, blunt with a small 
point, as Statice Limoniim, t. 102. 

Mucronatumov Cuspidatum, f. 76, sharp-pointed, 
tipped with a rigid spine, as in the Thistles, 
1. 1 07, t. 386, &c., Rttscus aculeatus, t. 560, and 
Melaleuca nodosa-, Exot Bot. t. 35. 

C/rrosum, f. 76, cirrose, tipped with a tendril, as 
in Gloriosa superba, Andr. Repos. 1 . 129. 

6. The different Margins of Leaves are characterized 
as follows. 

Folium mtegerrbmm, f. 39, an entire leaf, as in 
the Orchis and Lily tribe, as well as Polygala 
vulgaris, Engl. Bot. t. 76, Daphne Lanrcola, 
/. 119, &c. 

This term is opposed to all kinds of teeth, 
notches, or incisions. It regards solely the 
margin of a leaf ; whereas integrum, p. 122, re- 
spects its whole shape, and hasnothtigtodowith 
the margin. English writers who translate the 
one ^'^tire, and the other very entire, are there- 
fore incorrect. 

Spinosuni, f. 77, spinous, beset with thorns, as 
Cnicus lanceolatus, t. 107, and Eryngmn cam- 
peslre, t. 57. The veins are spinous in Solanum 
Pyracantha, Exot. Bot. t. 64, &c. 
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It^rme,/. 71, unarmed, is opposed to spinous. 

Ciliatum, f. 78, fringed, bordered with soft pa- 
rallel hairs, as Galium cruciatum, EugL Bot. 
t. 143, 

CartUuginmm, cartilaginous, hard and horny, as 
Saxifrage callosa, Dicks. Dr, PI. n. 63. 

Deniatum, f. 79, toothed, beset with projecting, 
horizontal, rather distant teeth of its own sub- 
stance, as Atriplex laciniata, Engl. Bot. 1 . 165, 
Ilypochicris maculata, t. 225, and the lower 
leaves of Centaurea Cyanus, t. 277 ; also Nym- 
phaa Lotus, Curt. Mag. t. 797. 

Serratum,/. 80, serrated, when the teeth are sharj), 
and resemble those of a saw, pointing towards 
the extremity of the leaf. Examples of this are 
frequent, as Urtica, t. 148 and 1236, Rosa, 
t. 992, &c., Comarum palustre, t. 172, and Sc- 
necio patudosus, t. 650 ; also Dilknia indica, 
E.vot. Bot. t. 2. Some leaves are doubly ser- 
rated, duplicato-serrata, having a series of 
smaller serratures intermixed with the larger, 
as Mespilus grandijlora, t. 18, and Campanula 
TraaheUum, EngL Bot. 1 . 12, as well as .several 
Roses. 

Serrulatum,f.S3, minutely serrated, is used when 
the teeth are very line, as in Polygonum ampin- 
Hum, t. 436, and Empkurum serrukUmn, E.rot. 
Bot. t. 63. 

Crenatum, f. 81, notched, or crenate, when the 
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teeth are rounded, and not directed towards 
either end of the leaf, as in Ground-Ivy, Gk- 
choma hederacea, Engl. Bot. t. 853, Chrysosple- 
nium, t. 54 and 490, and Sibthorpia europcBa, 
t. 649. In Saxifraga Geum, 1561, the leaves 
are sharply crenate. In the two British species 
of Salvia, t. 153 and 154, the radical leaves 
are doubly crenate,/. 82. 

Erosum,f. 83, jagged, irregularly cut or notched, 
especially when otherwise divided besides, as 
in Senecio squalidus, t. 600. 

Repandum,/. 84, wavy, bordered with numerous 
minute angles, and small segments of circles 
alternately, as Mmyanthesnpmphevoides, 1.211, 
and Inula dysenlenca, #.1115. 

Glandulosttm, glandular, as Hypericum montanum, 
t. 371, and the Bay-leaved Willow, Salix pcn- 
takdra. 

Revolutum, revolute, when the margin is turned 
or rolled backwards, as Andromeda polifolia, 
t. 713, and Tetratkeca glandulosa, Exot. Bot. 
t. 21. 

Linnaeus seems originally to have applied this 
term to the rolling of the whole leaf backwards, 
as in Solidago Virgaurea, Engl. Bot, t. 301, 
meaning to use the expression margine revolu- 
tum when the margin was intended ; but this 
latter case being extremely frequent and the 



132 


SDHFACE Of LEA.VKS. 


other very rare, be fell into the practice of using 
revoluturn simply for the margin. 

Involutuin, involute, the reverse of the preceding, 
as in Pinguicttla, t. 70 and 145. 

Cofidifplicatum, folded, when tlie margins are 
brought together in a parallel direction, as in 
Roscoea purjm'eUf Rxot. Bol. t. 108. 

7. Terms expressive of ditferent kinds of Surface, 
applying equally to the leaf and to the stem, have 
been already explained, p. 101. To these may be 
added the following, chiefly appropriated to leaves. 
Fiinctaticm, dotted ; either superficially as in Rlto- 
dodendrum punctaiim, Andr. Repos, t. 3(5, and 
Melaleuca Ihuirifolia, Euol. Bvt. i 56; or 
througli the substance, as in Ilppericiim perfo- 
ralmn^ Engl. Bot. U 295, and the natural order 
to which tlje Orange and Lemon belong. 
Rugoswn, rugged, when the veins are tighter than 
the surfircc (between them, causing the latter to 
swell into little inequalities, as in various .spe- 
cies of Sage, Salvia. See Flora Graca ; also 
Teucriwn Senrodonia, Engl. Bot. t. 1543. 
BuUattWi, bli.stery, is only a greater degree of 
the last, as in the Garden Cabbage, Brasska 
okracea. 

Plkahm, f. 85, plaited, when the disk of the 
leaf, especially towards the margin, is acutely 
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folded up and down, as in Mallows, and Alche- 
viilla vulgaris, Engl. Bot. t. 597, where, how- 
ever, the character is but obscurely expressed. 

U)tdidatum, f, 86, undulated, when the disk near 
the mar|:jin is waved obtusely up apd down, 
like Reseda lutea, t. 321, and IMa crispef. (more 
properly undiilaia*') Curt. Alag. t. 599. 

Crispum, f. 87, curled, when the border of the 
leaf bccoine.s more expanded than the disk, so 
as to grow elegantly curled and twisted, which 
Linnaeus considers as a disease. Malva crispa, 
Ger. em. 931, is an example of it, and may 
probably be a variety of M. verticillata, Jacq. 
Hol t. Vind. V. 1. t. 40. 

Concavum, hollow, depressed in the middle, owing 
to a tightness in the border, as Cyamus Ne- 
lunibo, Exot. Bot. t. 32. 

Venosum,/, 88, veiny, W'hen the vessels by which 
the leaf is nourished are branched, subdivided, 
and more or less prominent, fdrming a network 
over either or both its surfaces, as Cratagus, or 
rather Pyriis, tonnimlisi Engl. Bot. t. 298, and 
Verbascum Lychnitis, t. 58. 

Nervosum, f. 89, or Costatum, ribbed, when they 
extend in simple lines from the base to the 
point, as in Cypripedium Cdlceolus, t. 1, the 
Convallariev, t. 279 and 280, Stratiotes alls- 


Sahsb, Ilort, 3T, 
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moides, Exot. Bot. L 15, and Roxburgkia vin- 
difiora, t. 57. The greater clusters of vessels 
are generally called rutrvi or costiz, nerves or 
ribs, and the smaller veim, veins, whether they 
are branched smd reticulated, or simple and 
parallel. 

Avenium, veinless, and Enerve, ribless, are op- 
posed to the former. 

Trmo’ve,/. 90, three-ribbed^ is,applied to a leaf 
that has three ribs all distinct from the very 
base, as well as unconnected with the margin, 
in the manner of those many-ribbed leaves just 
cited ; see Blakea trinervis*, Curt. Mag. i. 451. 

Bast trinerve, f. 91, three-ribbed at the base, is 
when the base:is cut away close to the lateral 
ribs, as in Burdock, Arctium Lajqta, Engl. Bot. 
t. 1228, Tussilago, t. 430 and 431, and the 
Great Annual Sunflower. 

Triplinerve, f. %% triply-ribbed, when a pair of 
large ribs bfanch off from the main one above 
the base, which is the case in many species of 
Sunflower or HeUatdhus, Imutus Cinnamomum 
and Camphora, as well as Blakea triplinervis, 
Aublet Guign. t. 210. 

ColoraUm, coloured, expresses any colour in a leaf 
besides green, 2 is in Arum bkolor, Curt. Afag. 
t. 820, Amarantkus tricolor, and others of that 

Authors incorrectly use termination trinatius, trinervia, 
for the more classic^ irmcrm, trinet ve, enervig, emrve. 



SUBSTANCE, ETC. OF LEAVES. 


135 


genus, Justkia^picta, Hedysarumpktum, Jacq. 
Ic. Rar. t. 5G7, Tradescantin discolor, Sm. Ic. 
Piet. t. 10, Pulmonaria officinalis, Engl. Bot. 
t. 118. 

Varkgatim, variegated, is applied to a sort of 
variety or disease, by wliich leaves become ir- 
regularly blotched with white or yellow, like 
those of Striped Grass, Phalaris arundinacea, 
Linn, and Engl. J"/. u. 1. 74 ; as also the Elder, 
the Merdha rotundifolia, Engl. Bot. t. 446, and 
the Aucuba japonka, which last is not known 
in our gardens in its natural green state. 
Nudum, naked, implies that a leaf is destitute of 
all kinds of clothing or hairiness, as in the ge- 
nus Orchis. Nudus applied to a stem means 
that it bears no leaves, and to a flower that it 
has no calyx. 

The following terms express the Substance, pecu- 
liar configuration, or any other remaining circum- 
stances of leaves, not already explained. 

Teres, f. 93, cylindrical, as those of Conchium 
gibbosum, White’s Voyage, t. 22, / 2; see 
Cavanilles leones, t. 533 and 634. 
Semicylindraceum, f. 94, semicylindrical, flat on 
one side, as Salsola fruticosa, Engl. Bot. t. 635, 
and ChenOpodium maritmum, t. 633. 

Subulatum, f. 95, awl-shaped, tapering from a 
thickish base to a point, as Satsqla Kali, t. 034. 
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Tttiw/wwn, tubular, hollow within, Allium Cppa, 

the Common Onion, The leaf of ImMia Dort- 
ninntia^ r.Hfil. liol. I. 140, is vory peculiar in 
consisting uf a double tube,/. PO, . 

Hcahy, of a thick pulpy substance, 
as in all those called succulent plants, Crassida 
lactea, Exot. Boi. t. 33, Aloe, Scduin, Mesan- 
bryanthetnum, &c. See Sempervivinn lectonm, 
Engl. Bot. t. 1320. 

Gibbuvi, gibbous, swelling on one side or both, 
from excessive abundance of pulp, as Aloe re- 
tusa, Curt. Mag. t. 455. 

Compressum,/. 98, compressed, flattened laterally, 
as Alesembryanthemum unci nation, Dill. Eltli. 
t. 193, and acinaciforme, t. 211. 

Depressurn, depressed, flattened vertically, as AI. 
linguiforme, t. 183 — 185. See^. 119. 

Canaliculatum, f. 97, channelled, having a longi- 
tudinal furrow, as AT. pugioni forme, t. 210, 
Plantago maritima, Engl. Bot. 1. 175, and Nar- 
cissus poeticus, t. 275. 

Carinaturn, keeled, when the back is lono^Itudi- 
nally prominent, as Narcissus bijloriis, L 276. 

Ensiforme, sword-shaped, is a two-edged leaf, ta- 
pering to a point, slightly convex on both sur- 
faces, neither of which can properly be called 
upper or under, as in most of the genus Iris. 
See Cwi. Mag. t, 671, t. 9, &c., and FI. Grace, 
t. 39 and 40. 
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Anceps, two-edged, is much the same as the last. 

Ac'maciformey cimeter-shaped, compressed, with 
one thick and straight edge, the other thin and 
curved, like Mesembrymthemum acinaciforme 
above mentioned. 

Dolabriforme, /. 98, hatchet-shaped, compressed, 
with a very prominent dilated keel, and a rylin- 
drical base, like 3/. dolab)iforme, Dill. Elth. 

191, Curt. Mag. t. 32. 

These two last terras might well be spared, as they 
seem contrived only for the plants in question, and 
indeed are not essentially distinct from each other. 

Irigonmn,/. 99, three-edged, having three longi- 
tudinal sides and as many angles, like AI. dcl- 
toides, Dill. Elth- 1 . 195, Lwn. Phil. Bot. t. Ij 
/. 58. Linnaeus has erroneously referred to this 
figure to illustrate his term ddtoides ; misled, 
as it should seem, by the name of the plant 
to which it belongs; but his definition is foreign 
to the purpose, see jt). 124, and alludes to the 
outline of a flat leaf. 

Triquetrum difiers from trigonum only in being 
used by Linnaeus for a three-sided awl-shaped 
leaf, as M. emayginaium. Dill. Elth. t'. 197, 
/. 250, and bicqlorum, t. 202, also Saxifraga 
burseriana. 

Tetragomm,/. 100, four-edged, having four pro- 
minent angles, as Iris tuberosa, Fl. Grac. t. 41. 
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Zinguktum, tongue-shaped, of a thick, oblong, 
blunt figure, generally cartilaginous at the 
edges, as Mesembryanikenmn linguiforme, 
Dendrobium linguifonm, EtoI. Bot. t. 1 1, and 
several species of Saxifraga, as S. mutata, Curt, 
Mag. 351, S. Cotyledon, &c. 

Membranaceum, membranous, of a thin and pliable 
texture, as in Aristolochia Sipho, t. 534, Rubus 
odoratus, #.323, Magnolia purpurea, t. 390, &c. 

Coriaceum, leathery, thick, tough and somewhat 
rigid, as Magnolia grandiftora, and Hydrangea 
hortcnsis, Sm. Ic. Piet. 1. 12, Curt. Mag.t. 438. 

Sempervirens, evergreen, permanent through one, 
two, or more winters, so that the brandies are 
never stripped, like the Ivy, the Fir, the Cherry- 
Laurel, the Bay, &c. 

Deciduum, deciduous, falling off at the approach 
of winter, as in most Euvopcan trees and 
shrubs. 

Alienatum,f. 101, alienated, when the first leaves 
of a plant give place to others totally different 
from them and from the natural habit of the 
genus, as in many Mimosce of New Holland ; 
see M. verticdllata. Curt. Mag. t. 110, and 
myrtifolia, t. 302 ; also , Lathyrus Nmolia, 
Engl. Bot. #.112. 

Cucullatum, f. 102, hooded, when the edges meet 
in the lower part, and expand in the upper, as 
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those df the curious genus Sarracenia. See 
Curt. Mag. t. 780 and 849 ; also S. adunca, 
Exot. Bot. t. 53. 

Append iculahm, f. 103, furnished with an addi- 
tional organ for some particular purpose not es- 
sential to a leaf, as DioruBa muscipula^ Curt. 
Alag. i. 785, once cultivated very successfully 
by Mr. William Salisbury, at Brompton, whose 
leaves each terminate in a pair of toothed irri- 
table lobes, that close over and imprison in- 
sects ; or Nepenthes distillatoriu, Rimiph. .4 niboin. 
V. 5. t. 59,/. 2, the leaf of which bears a co- 
vered pitcher, bill of water. Aldnmmda uw/- 
cnlosa, and oiir Utricvlar'ui , Engl. Bid. 1 . 253, 
25-K have numerous biaddu's attached to the 
ieevcs,, •, 'll ii '.oorn to secrete air, and float the 
plants. 

IM-Ttv of the ] 'receding terms applied to leaves 
. o .iccu.sionally combined, to express a form between 
ilie (vvo, us (H'ulo-lanccotatum, lanceolate inclining to 
ovate, or elUptico-lanccolatum, like the Privet, Engl. 
Bot. t. 7G4. When shape, or any other character,* 
cannot be precisely defined, sub is prefixed to the 
terra used, as subrotundum, roundish, subsessik, not 
quite destitute of a footstalk, to which is equivalent 
subpetiolatmn, obscurely stalked. By the judicious 
use of such means, all necessary precision is at- 
tained. It is to be wished that authors were always 
uniform and consistent, at least with themselves, in 
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the application of terms ; but us Linmrus, Ui ; fatlie r 
of accurate botanical phraseol''i; 4 y, very frequently 
misapplies his own terms, it is perliaps »car<.ely to 
be avoided. I have obsen'ed botanists most critical 
in theory, to be altogether deficient in that charac- 
teristic phraseology, that power of defining, wJhich 
bears the stamp of true genins, and whid) renders 
the works of LinnsEus so lutninoiis in despite of inci- 
dental errors. Perhaps no jnind, though ever .so in- 
tent on the subject, can retain all tlm po.ssil)ie terms 
of descriptioD and their various combimtions, for 
ready use at any given momenL There are few na- 
tural objects to which a variety of terms are not 
equally applicable in description, so that no two 
writers would exactly agree in their use. Neither 
is Nature herself so constant as not perpetually to 
elude our most accurate research. Happy is that 
naturalist who can seize at a glance what is most 
characteristic and permanent, and define all that is 
'essential, without trusting to fallacious, though ever 
so specious, distinctions ! 

9. Folia composita, compound leaves, consist of two 
orany greater number of/o/m/fl, leaflets, connected 
by a common footstalk. 

Folium articulatmi,/. 104, a jointed leaf, is when 
one leaflet, or pair of leaflets, grows out of the 
summit of anpflier, with a sort of joint, as in 
Fagara tmgodes, Jacq. Amer. /. 14. 
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Digitatum, f. 22, digitate or fingered, when se- 
veral leaflets proceed from the summit of a com- 
mon footstalk, as Totentilla verna, Engl. Bot. 
t. 37, replans, t. 862, and Alchemilla alpina, 
t. 244. 

Binatum, f. 105, binate, is a fingered leaf consist- 
ing of only two leaflets, as in Zygophyllum, 
Curt. Mag. t. 372. 

Ternatum, f. 106, ternate, consists of three leaf- 
lets, as Fagonia crdica, t. 241, and the genus 
Trifolitm, Trefoil. See Engl. Bot. t. 190, &c. 

Quinatian, quinate, of five leaflets, as Poteutilla 
alba, t. 1384, reptans, t. 862, ^c. 

Pirinatum, pinnate, when several leaflets jjroceed 
laterally from one footstalk, and imitate a pin- 
natifid leaf, p. 127. This is of several kinds. 

cum mpari, f. 1 16, with an odd, or terminal, leaf- 
let, as in Roses, and Eider, also Polernonium, 
Cfcrulemn, Engl. Bot. t. 14, and Hedysarum 
Onohrychis, t. 96. 

ch’i'osum, f. 115, with a tendril, when furnished 
with a tendril in place of the odd leaflet, as 
the Pea and Vetch tribe ; Pisum maritbnuni, 
1. 1046, Lathyrus palustris, t. 169, Vicia sativa, 
t. 334. 

abrupth, f. 101, abruptly, without either a termi- 
nal leaflet or a tendril, as Cassia Chamacrista, 
Curt. Mag. t. 107, and the genus Mimosa. See 
M. pudicji, tlie Commoit Sensitive-plant. This 
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form of leaf is much more uncommon th;ia tin- 
mpari-pinmtum, and we have no perfeci ex- 
ample of it among British plants. The nearest 
approach to it i? the genus ProbuSi whose 
leaves hav« only the rt^imenfs of a tendril. 
A truly wonderful variety of the Orohus splva- 
ticus, Eiigl. Bot. t. 518« with large simple 
leav^, has been found in Wales. 

(^osilh, oppositely, when die leaflets are opposite, 
or in pairs, as Saint-foin, f. 96, Roses, Siuvi m- 
gustifolitm, 1. 139, &c. 

alternatlm, alternately, when they are alternate, as 
Vicia dunietorum (Cracca sylvaiicd), Riv. Pent. 
Irr. t. 51, and occasionally in our V. .sativa, 
lutea, See. 

interrupt^, f. 107, interruptedly, when the prin- 
cipal leaflets are ranged alternately with an in- 
termediate series of smaller ones, as Spira‘a Fi- 
lipenduta, MtigL Bot. t. 284, S. Ulmaria, t. 960, 
and PotentiUa anserina, t. 861. 
artiadoR, jointedly, widi apparent joints in the 
common footstalk, as Wetnmamia pinnata. 
decursivk, decurrently, when the leaflets are de- 
current, as Eryngmm campestre, Engl. Botd. 57, 
and PotentiUa- fruticosa, t. 88. 
lyraih,f. 108, in a lyrate manner, having the ter- 
minal leaflet largest, and the rest gradually 
smaller as they approach the base, like Erysi- 
mum, or rather Barbarea, pra:co.v, 1. 1129, and, 
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with intermediate smaller leaflets, Geum rivale, 
1 . 100 ; also the Common Turnip. Such leaves 
are usually denpminated lyrate in common with 
those properly so calle4 (vrhGse shape is sim- 
ple, and not formed of separatejeafi^) j hor 
is this from inaccuracy in botanical writers. 
The reason is, that these two kinds of leaves, 
however distinct , in theory, are of all leaves 
most liable to fun into each other, even on the 
same plant, examples of which are frequent in 
the class Tetr adynamia . , 

vei'ticillatd,f. 109, in a whorled manner, the leaf- 
lets cut into fine divaricated segments embracing 
the footstalk, as Stum verticillatum, Engl. Fl. 
V. 2. 59. Engl. ^ot. t. 395. 

Auriculatum,/. 110, an auricled leaf, is furnished 
at its base with a pair of leaflets, properly di.- 
stinct, but occasionally liable to be joined with 
it, as Salvia triloba. Ft Grax. t. 17, and Di- 
psacun pilosus, Engl. Bolr t. 8^7. Linnmus in 
the last example uses the term apptndiculatum, 
which is correct, but superfluous, and I have 
therefore ventured to apply it somewhat diffe- 
rently, p. 139. 

Conjugatum, f. 105, conjugate, or yoked, consists 
of only a pair oi pinna or leaflets, and is much 
the saine . as binatum. Instances of it are af- 
forded by the genus Zygophyllum, whose name, 
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^uivalent to Ynkc-leal‘, I'xpresscs tli - \ory 
character ; also Lathijriis Kyhwstris, Eii^ I. Iht. 
t. 805, and latifolii/s, i. 1 1 (^ 8 . Bijugion irijii- 
gwn^ (juadrijugum, inultiju^um, &c. c\pre>s 
particular numbers of pairs of leaflets, and arc 
used for that purpose where such discrimina- 
tion is- requisite for specific characters, as in 
Jifmosa, 

The difierdht degrees in whJbh leaves arc com- 
pounded are thus distinguished, 'without any 
reference to the mode. 

Composiinm.f. Ill, simply compound, its in tlie 
above instances. 

Decomposition, f. 112*, doubly compound, a^i 
Athamanta LiOanotis, Engl. Bat. i, 138 . Jyo- 
podium Podagrnriti, t. 940, and Fnmaria vlavi- 
culata, t. 103. 

Supradecompositum, f. 113, thrice compound, or 
raore,asCaMifiifl!ife>,now Torilis, Anllimcm, f.087. 
C. daucoides, t. 197, and Biniium fie.ruosum, 
t. 988. But 

Bigminatum, twice paired, as Mimosa Unguis- 
cati. Plum. Ic. t. 4; and tergeminatum, thrice 
paired, as M. tergemuia ; also 


* Linnseus, in Tkil, Bof. 47, gives an erroneous definition of this 
term, which does not accord with his oym use of it. Professor Mar- 
tyh has rightly defined U, 
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Bileriiatinn, f. 112, twice ternate, as JEgopoditan, 
Engl. Hot. t. 940 ; triternatum, thrice ternate, 
as Ftanaria hiica, t. 588 ; and 
Bipinnatiim, doubly pinnate, tripmnatum, triply 
pinnate, of which examples have just been 
given : all apply to the mode, as well as the 
degree, in which leaves are compounded, 
Pedatum, f. 114, pedate, is a peculiar kind of 
leaf, being ternate, with its lateral leaflets com- 
pounded in their fore part, as Helleborus fceti- 
du.i, Engl. Bot. t. 613, and H. viger, Curt. 
Mag. t. 8, There is an afiinity between a pe- 
date leaf fnd those simple ones which arc 
three- ribbed at the base, p. 134, See also the 
disposition of the lateral veins in Aristolochia 
Ckfnatitis, Engl. Bot. t. 398. 

In compounding the foregoing terms we must 
take care not to express a coj^|felictiou. Thus 
the leave.s of many Mimosa, as the purpurea, 
Andr. Repos, t. 372, and scnsitiva, are conjugata 
pinnate, conjugate in the first instance, pinnate in 
the next, not conjugato-pinnata, of an intermediate 
nature between conjugate and pinnate, which is 
impossible. Neither are the leaves of Mimosa pu- 
dica digitato-pinnata, for there is no medium between 
the two terms ; but they are digitate, or composed 
of leaflets proceeding from the top of a common 

L 
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footstalk, and those leaflets are pinnate. Uii the 
other hand ovalo-lanceolatim, lanceolate approach- 
ing to ovate, or elUptico-lanavlatum, apptoachiiig 
to elliptic, as in the Privet, EtipL Bot. t. 7()-i, wliosc 
leaves often assume that shape, are easily under- 
stood. 



CHAPTER XVI. 


OF THE FUNCTIONS OF LEAVES. 

The knowledge of the functions of leaves, and their 
real use with regard to the plant, is a curious branch 
of vegetable physiology, which made but a slow pro- 
gress long after the nature of many other parts had 
been deeply scrutinized and thoroughly explained. 

Cicsalpinus {De Plantis, p. 6.) thought leaves 
merely a clothing, or a protection against cold and 
heat. He conceived tlia' the rays of the sun, being 
moderated in passing through them, were prevented 
from acting too violently on the fruit and young buds. 
“Accordingly,” says he, “ many trees lose their leaves 
in autumn, w hen their fruits are perfected, and their 
buds hardened, while such as retain the fruit long, 
keep also their leaves ; even till a new crop is pro- 
duced, and longer, as in the Fir, the Arbutus, and 
the Bay. It is reported that in hot climates, where 
there is almost perpetually a burning sun, scarcely 
any trees lose their leaves, because they require 
them for shade.” Caesalpinus goes on to show that 
leaves proceed from the bark, with some remarks on 
the pith, in which we may trace the origin of the 
Linneean hypothesis of vegetation, but which are 
now superseded by more accurate inquiries. 
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The above is certainly a very small part of the use 
of leaves. Yet the observctions of this writer, the 
father of botanical philosophy among thh moderns, 
are so far cofrect, that if the leaves of a tree be 
stripped off, the fruit comes to nothing, which is ex- 
emplified every year in Gooseberry busbes devoured 
by caterpillars; and though tlie fruit-trees of warm 
climates, partly naturalized with us, Grapes and 
Peaches, for instance, ripen their fruit sooner perhaps 
if partially deprived of their leaves; yet if thal 
practice be carried too far, the fruit perishes, as gar- 
deners who tried it soon discovered. The White 
Mulberry indeed, cultivated in the south of Europe 
for the food of silkworms only, bears wonderfully 
the loss of its foliage three or four times a year. 
How far the fruit is injured nobody thinks it worth 
while to inquire, as it is never eaten, but it certainly 
does not fall off prematurely. 

That leaves imbibe and give out moisture has 
been long known, this being one of the most obvious 
facts belonging to them. Dr. Hales thought they 
might probably imbibe air; but since his time, 
more certain discoveries have been mad$ concerning 
this point, as well as the effects of light upon leaves, 
which also did not escape the consideration of that 
great philosopher. All theSe subjects we shall inves- 
tigate in their turn. 

Thatleave.s give out moisture,' or are organs of in- 
sensible perspiration, is proved by the simple expe- 
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rimeut ol' gathering the leafy branch of a tree, and 
immediately stopping the wound at its base with 
mastick, wax, or any other fit substance, to prevent 
the elfusion of moisture in that direction. In a very 
short time the leaves droop, wither and are dried up. 
If the same branch, partly faded, though not dead, 
be placed in a very damp cellar, or immersed in 
water, the leaves revive, by which their power of 
absorption is also proved. Hence the use of a tin 
box to travelling botanists, for the purpose of re- 
straining the evaporation of plants, and so preser- 
ving them fresh fur some days till they can be e.v- 
arnined ; as well as of reviving faded plants, if the 
inside of the box be moistened before they are shut 
up in it. 

Dr. Hales found that a plant of the Great An- 
nual Sun-flower, lleUanthus ufviuus, lost 1 Ib. 14 oz. 
weight in the course of twelve liours in a hot dry 
day. In a dry night it lost about three ounces ; 
in a moist night scarcely any alteration was obser- 
vable, but in a rainy night it gained two or three 
ounces. The surface of the plant compared with 
that of its roots was, as nearly as could be calculated, 
in the proportion of five to two ; therefore the roots 
must have imbibed moisture from the earth of the 
pot iu which the plant grew, and which was all pre- 
viously weighed, in the same proportion of five to 
two, otherwise the leaves would have faded. The 
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same experiment was made on tlie Vine, tin Cab- 
bage, &c., with various results as to the exact degree 
of perspiration, but all proving it to be considerable. 
Evergreens are found to perspire mucli less than 
other shrubs. 

The state of •die ateosphbre ha® a great effect on 
the rapidity of this perspiration. Practical botanists 
know how much sobner plants fade, and haymakers 
experience how much faster their work is done, some 
days than others, and those days are by no mtians 
always the most sunny. In a hot dry day plants are 
often exhausted, so as to droop very much toward.s 
evening, especially in the dry unsheltered bed of 
a garden. Such as have fleshy roots, indeed, have 
a singular power of resisting drought, wliich has 
already been explained, p. 93. Succulent plants, 
destined to inhabit sunny rocks, or sandy deserts, 
imbibe with the greatest facility, and perspire very 
sparingly. Evergreens are not generally very suc- 
culent, but their cuticle appears to be constructed 
like that of succulent plants, so as to allow of little 
evaporation. The Cornelian Cherry, whose immen.se 
perspiration is recorded, at p.55, has a thin dry leaf, 
capable of holding very little moisture. 

The nature of the liquor perspired has been al- 
ready noticed, p. 54. In hot weatlier it has been 
observed by Hales, Du Hamel and Guettard, to par- 
take occasionally of the peculiar scent of the plant 
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that yields it ; but in general the odorous matter is 
of too oily a nature to be combined with the watery 
perspiration. 

The sensible perspiration of plants is of various 
kinds. When watery, it can be considered only 
as a condensation of their insensible evaporation, 
perhaps from some sudden change in the atmo- 
sphere. Groves of Poplar or Willow exhibit this 
phsenomenon, even in England, in hot calm weather, 
when drops of clear water trickle from their leaves 
like a slight shower of rain. Sometimes it is of a 
saccharine nature, as de la Hire observed in Orange 
frees ; Du Haviel Arb. v. 1. 150, It is more glu- 
tinous in the Tilia or Lime-tree, more resinous in 
Poplars, as well as in Cistu.f creticus, from which 
last the resin called Labdanum is. collected, by beat- 
ing the shrub with leather thongs. See Tournefort’s 
Voyage, 29. In the Fraxinella, Dktamnus albus, 
it is a highly infkmmable vapour. Ovid has made 
an elegant use of the resinous exudation of Lom- 
bardy Poplars, Populusdilatala,Ait. Hort. Kew.cd. 1. 
V. 3. 406, which he supposes to be the tears of 
Phaeton’s sisters, who were transformed into those 
trees. Such exudations must be considered as effu- 
sions of the peculiar secretions ; for it has been ob- 
served that Manna may be scraped from the leaves 
of Fraxinus Ornus, FI. Gr(BC. t. 4, as well as pro- 
cured by incision from its stem. They are often per- 
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haps a sign of uiihe<tltliiaes$ lu the plont; at lea.st 
such appears to be the nature of one kind ot honey- 
dew, to which the Beech in particular is subject, 
and which, in consequence of an unfavourable wind, 
covers its leaves in the form of a sweet exudation, si- 
milar in flavour to the liquor obtained from its trunk. 
So likewise the Hop, according to Linnaeus, F<aun. 
Suec. 305, is alfectcd with tlie honey-dew, and its 
flowers rendered abortive, in consequence of the at- 
tacks of the caterpillar of the Ghost Moth, Fhaiceuu 
Humuli, upon its roots. In such case the saccharine 
exudation must decidedly be of a morbid nature*. 
That w'ax is also an exudation from the leaves of 
plants, appears from the experiments recorded by 
Dr. Thomson in his Chemistry, v. 4. 298, and it has 
been long ago asserted that wax may easily be ga- 
thered from the leaves of Rosemary. On this sub- 
ject I have not made any experiments to satisfy 
myself. 

With respect to the absorbing power of leaves, the 
best observations that have been made are those of 
Bonnet, recorded in the beginning of his liecherches 
sur (Usage ties Fenilles. His aim was, by laying 
leaves of various, plants upon the top of a jar of 

I do not mean to dispute the accuracy of Mr. Curtis s excellent 
paper, Tr, of Soc, v, <5, written to prove honey- dew to be the 
dung of Apkid<>s, I only contend that there are more than one kind of 
honey-dew. 
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water, soiue with their upper, and others of the same 
species with their under, surfaces applied to the 
water, to discover in which situation the leaves of 
each plant continued longest in health and vigour, 
and also how far different species differed from each 
other in this respect. The results were in many in- 
stances highly curious. 

Of fourteen herbaceous plants tried by this philo- 
sopher, six lived nearly as long with one surface 
applied to the water as with the other ; these were 
the common Ai'um mliculalum, the French Bean, 
the Sun-flower, Cabbage, Spinach, and the Small 
Mallow. By the last I presume is meant Malva 
7'ol undifolia, Engl, hot t. 1092. Six others. Plan- 
tain, White Mullein, the Great Mallow (probably 
AI. si/lvestris, t. 671), the Nettle, Cock's-comb, and 
Purple-leaved Amaranth (probably Amaranthus hy- 
pochondriacui), lived longest with their upper sur- 
face laid upon ihe water. The Nettle lived but 
three weeks with its under surface on the water, and 
about two months in a contrary position. The Mul- 
lein scarcely survived five or six days, and the Ama- 
ranth not a week, in the first-mentioned posture, 
while the leaves of the former remained in vigour 
about five weeks, and of the latter three months, 
when their upper surfaces imbibed the water. 
Marvel of* Peru and Balm, the two remainincr 
plants of the fourteen on which the experiment was 
made, had also an evident advuntHo*e in receivinfj; 
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that 6urd by their upper surfaces. The leaves 
of some of the above species were found to thrive 
better when their stalks only were immersed in 
water, than when either of their sides was supplied 
witli it, and the reverse was observable in several 
others; but the White Mullein,' the Plantain and 
the Amaranth survived longer when they received 
the water by the stalk than by their under surface, 
though not so long as when it was applied to their 
upper sides. 

Of sixteen trees tried by Bonnet, the Lilac and 
the Aspen, Populus iremttla,'were the only leaves that 
seemed to imbibe water equally well by either sur- 
face, whilst all the others evidently succeeded best 
witli their under sides laid upon the water, being in 
that respect the reverse of herbaceous plants. Of 
these the White Mulberry leaf was the most remark- 
able, not living more than five days when supplied 
by the upper surface, while such as floated on their 
backs continued in perfection nearly six months. The 
Vine, the Poplar (probably Populus nigra), and the 
Walnut, were no less remarkable, for fading almost 
as soon, when fed by. their upper surface, as when 
left without any water at all. Many of the other 
trees imbibed water Rs well, or better, by their foot- 
stalks than by their upper surfaces. Hazel-nut and 
Rose leaves, when laid with their backs upon the 
water, imbibe sufficiently to nourish other leaves on 
the same branch ; so will one leaflet of a French 
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Bean supply its neighbour that does not touch the 
water. 

Those who wish to repeat these experiments should 
be careful to choose full-grown healthy leaves, all as 
nearly as possible of the game age and vigour. It 
is also desirable that the precise species of plant 
should be recorded by its scientific name. For want 
of this, Bonnet, who despised method and nomen- 
clature, has left us in uncertainty concerning several 
of the plants he examined. We ought to have been 
accurately informed what species of Poplar differed 
so remarkably in its poM'er of absorption from the 
Aspen, another of the same genus. We ought like- 
wise to have been told what Sun-flower, what Net- 
tle, Amaranth and Mallow's were examined ; for 
want of which information the authority of such ex- 
periments is much impaired. 

From the foregoing observations we learn the im- 
portance of shading and watering plants newly re- 
moved, cuttings, grafts, &c.; and on the other hand 
the benefit of heat and, air to promote due perspira- 
tion and evaporation. 

The perspiration of aquatic plants seems to be re- 
markably copious. Of these some grow constantly 
immersed in the water, as most species of 'Potamo- 
geton, Pond-weed, Ettgl. Bot. t. 168, 297, 376, &c. 
Their leaves are peculiarly vascular, and dry very 
quickly in the air, withering in a very few minutes 
after exposure to it. Their absorbing power seems 
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tqwiUy iircut, dial fljev ap|)fitr tu U* cin iiuuaily, 
in their natural situation, irnhibiui' anti ;:j'. mo- nut 
a quantity of water nnich greater than has ht mi ob- 
served hi land plants. Other atfiiatics, iike the 
Eiigi BoL t^I 60 , float with only the 
upper surface of their leaves exposed to the air, 
which surface is so contrived that water will scarcely 
remain upon it. These leaves, though extremely 
juicy, dry with great rapidity, a.s does every part 
of the plant when gathered, Jt is probable that 
they imbibe copiously by their under sides and per- 
spire by the upper. 

The economy of the Sarracenia, an American 
genus of which we now know four species, and of 
the East Indian Nepenthes distillatoria, deserves par- 
ticular mention. Both grow in bogs, though not 
absolutely in the water. The former genus has tu- 
bular leaves which catch the rain like a funnel and 
retain it ; at least such is the nature of S. purpurea, 
Curt, Mag, t. 849, whose margin seems dilated ex- 
pressly for this purpose, while the orifice of the tu- 
bular part just below is contracted to restrain eva- 
poration. Linnmus conceived this plant to be allied 
in constitution to Nymphaa, and consequently to re- 
quire a more than ordinary supply of water, which its 
leaves were calculated to catch and to retain, so as to 
enable it to live without being immersed in a river 
or pond. But the consideration of some other spe- 
renders this hypothesis very doubtful. S.jiava, 



t. 780, and more especially S. adiwca, E.rot. Bot. 
t. 53, are so constructed that rain is nearly excluded 
from the hollow of their leaves, and yet that part 
contains water, which seems to be secreted by the 
base of each leaf. What then is the purpose of this 
unusual contrivance ? An observation communicated 
to me in 1805, in the botanic garden at Liverpool, 
seems to unravel the mystery. An insect of the 
Sphex or Ichneumon kind, as far as I could learn 
from description, was seen by one of the gardener^ 
to drag several large flies to the Sarracenia adiaica, 
and, with some difficulty forcing them under the 
lid or cover of its leaf, to deposit them in the tu- 
bular part, which w'as half filled with water. All 
the leaves, on being examined, were found crammed 
with dead or drowning flies. The S. purpurea is 
usually observed to be stored with putrefying in- 
sects, whose scent is perceptible as we pass the 
plant in a garden ; for the margin of its leaves is 
beset with inverted hairs, which, like the wares of a 
mouse-trap, render it very difficult for any unfortu- 
nate fly, that has fallen into the w'atery tube, to 
crawl out again. Probably the air evolved by these 
dead flies may be beneficial to vegetation, and, as 
far as the plant is concerned, its curious construction 
may be designed to entrap them, while the water is 
provided to tempt as well as to retain them. The 
Sphex or Ichneumon, an insect of prey, stores them 
up unquestionably for the food of itself or its pro- 
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geijy, probably depositino- its eggs iu tlieii < arcases, 
as others of the same tribe lay their eggs in various 
caterpillars, which they sometimes bury afterwards 
in the ground. Thus a double purpose is answered ; 
nor is it the least curious circumstance of the whole, 
tiiat an Europman insect should find out an Ame- 
rican plant in a hot-house, in order to fulfil tliat pur- 
pose. 

If the above explanation of tlie Sarmcaiia be ad- 
mitted, that of the Nepenthes will not be difficult. 
Each leaf of this plant terminate in a sort of close- 
shut tube, like a tankard, holding an ounce or two 
of water, certainly secreted through the footstalk of 
the leaf, whose spiral-coated vessels are uncommonly 
large and numerous. The lid of this tube either 
opens spontaneously, or is easily lifted up by insects 
and .small worms, who are supposed to resort to these 
leaves in search of a purer beverage than the surround- 
ing swamps afford. Rumphius, who has described 
and figured the plant, says ; “ various little worms 
and insects crawl into the orifice, and die in the 
tube, except a certain small Squilla or shrimp, with 
a protuberant back, sometimes met with, which lives 
there.” — I have no doubt that this shrimp feeds on 
the other insects and worms, and that the same pur- 
poses are answered in this instance as in the Sarra- 
eeniee. Probably the leaves of Dioncea muscipula, 
as well as of the Drosera, Engl. Bot. t. 867 — 869, 
catch insects for a similar reason. 
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1 proceed to consider the effects of Air and Light 
upon vegetables. 

Dr. Grew, by the assistance of the microscope, 
detected a quantity of vesicles full of air in the leaves 
of plants, as also the spiral-coated vessels of their 
stems, which last he and all other physiologists, till 
very lately, considered as air-vessels likewise. Mal- 
pighi made the same observations about the same 
time ; and as these two acute and laborious philo- 
.sophers pursued their inquiries without any mutual 
communication, their discoveries strengthen and 
confirm each other. Their books have long served 
as magazines of facts for less original writers to work 
with. From their remarks physiologists have theo- 
retically supposed that leaves imbibed air, which 
the spiral vessels were believed to convey all through 
the plant, in order that it might act on the sap as it 
does on the animal blood. The analogy thus un- 
derstood was not correct, because air is conveyed no, 
further than the lungs of animals : but without this 
hypothesis no use could be found for the supposed 
longitudinal air-vessels. 

The observations of Dr. Hales come next in order 
to those of Grew and Malpighi. By means of the 
air-pump, an instrument much in use in his time, 
Hales obtained abundance of air . from every part of 
the vegetable body, as well as from recently extract- 
ed sap. Plants were found to perish very soon in an 
exhausted receiver. Some of this great man’s expe- 
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riments, however, require to bej'eceived with caution. 
He rightly renfarked that air was not only taken in 
by plants very copiously along with their food, but 
also imbibed by their bark ; see Veg. Staticks, chap. 5. 
But when, from observing that it would freely from 
the bark perv’ade the longitudinal vesselsof a branch, 
he concluded that Malpighi and Grew were right 
in their ideas of longitudinal air-vessels, he was mis- 

CJ 

led by appearances. We cannot but be aware that, 
when a branch is gathered, the sap must soon How 
out of those spiral-coated tubes, which are large, 
elastic, and, no doubt, irritable. After they arc 
emptied, air may unquestionably pass through them, 
especially when the whole weight of the atmosphere 
is acting, as in Dr. Hales’.s experiments with the air- 
pump, upon so delicate a fabric as the internal vas- 
cular structure of a plant, forcing its way through 
pores or membranes not naturally designed to admit 
it. We must also recolle(!t that a plant, cut even for 
a short time, begins to lose its vital principle, after 
which no just judgment can be formed, by any ex- 
periments, concerning the movements of its fluids in 
life and vigour. See Chapter 1 . These experiments 
of Dr. Hales therefore prove no more than that the 
vegetable body is pervious in various directions ; 
and perhaps the only" point they correctly establish 
is, that air is imbibed through the bark, a part known 
to be full of air-vessels. But the seventh chapter of 
the Vegetable Staticks contains some remarks much 
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more to our purpose. Dr. Hales there clearly an- 
ticipates by conjecture, what succeeding philoso- 
phers, more enlightened chemists, have ascertained. 
His words are remarkable : 

“We may therefore reasonably conclude, that one 
great use of leaves is what has been long suspected 
by many, viz. to perform in some measure the same 
office for the support of the vegetable life, that the 
lungs of animals do, for the support of the animal 
life; plants very probably drawing through their 
leaves some part of their nourishment from the air.” 
p. 326. A little further on he adds, “ And may not 
light also, by freely entering the expanded surface.s 
of leaves and flowers, contribute much to the enno- 
bling the principles of vegetables ? ” jo. 328. 

Next in order of time to those of Hales follow the 
experiments of Bonnet. We have already detailed 
his observations on. the power of leaves to imbibe 
moisture ; whence it is a^ertained tliat plants are 
furnished with asysfemof cuticular absorbents, which 
carry fluids into their sap-vessel§, so as to enable 
them in some degree to -dispense with supplies from 
the root. With respect to the effects of air upon 
leaves, this ingenious philosopher has not been 
equally successful. He is recorded* as thfe disco- 
verer of the expiration of plants ^ but it appears from 
his work that he merely obserNfid tffie bubbles of air 
which cling to leaves, ffead as well as living, and 
indeed to any other body, when immersed in water 

■ M ' 
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and exposed to the light of the sun. He found these 
bubbles disappeared in the evening, and returned 
again when the sun shone, and he faithfully reports 
that by their attachment to the surfaces of leaves, the 
latter were rendered more buoyant, and rose in the 
water ; a sure proof that the air had not previously 
existed, in the same volume at least, in the substance 
of those leaves. Accordingly, Bonnet concluded 
tliat the latter, in imbibing the surrounding wafer, 
left the air which had been contained in the water, 
and that this liberated air became visible from being 
wanned and rarefied by the sun. This was a,s near 
the truth as Bonnet could come, it not being then 
known that light has a power of separating air of a 
peculiar kind, carbonic acid gas, from water. I find 
no indications in his work of his having had any 
idea of leaves absorbing air and giving it out again ; 
still less of their {dfecting any change in its proper- 
ties. , ^ 

Dr. Priestley^vs'as the fii^i who suggested this last- 
roeritioued'qttality, in vegetables. He ascertained 
their power of absorbing carbonic acid gas, denn- 
rainatedby him fixed air, and giving out oxygen gas, 
or pure respirable. air. It was also his opinion that 
leaves imbibed the ^rmer by, tlieir upper, and gave 
out the latter by their ttnder surface. He found 
some aquatioor marsh plants extremely powerful in 
this respect, especially the Willow-herb, or EpHo- 
bhmt and the Conferva^ a minute branching cotton- 
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like vegetable which* grows in putrid M^afor, and the 
production of which, in water become foul from long 
keeping on ship-board, Dr. Priestley judged to ope- 
rate principally in restoring that fluid to a state fit 
for use. 

Dr. Tngenhousz, pursuing Dr. Priestley’s iuqi fries, 
found light to be necessary to these functions, .and 
that in the dark, leaves gave out a bad air. He ob- 
served moreover that fruits and flowers almost in- 
variably gave out a bad, or carbonic, air, but more 
especially in the dark. He probably carries his 
ideas, of the deleterious eft'ects of this air on animal 
life, too far ; for no mischief has ever happened, as 
far as common experier'ce goes, to persons sleeping 
in apple or olive chambers, neither do the inhabit- 
ants of the confined huts in Covent-garden market 
apparently suffer, from living day and night among 
heaps of drying herbs. Mischiefs have unquestion- 
ably arisen from flowers ii! a bed-room, or any other 
confined apartment, but (liat is to be attributed to 
their perfumed effluvia, see p. 65. So the bad ef- 
fects, observed by Jacquin, of Lobelia longiflora on 
the air of a hot-house, the danger incurred by those 
who sleep under the Manchineel-tree, Hippomane 
Mancinella, or, as it is commonly believed, under a 
Walnut-tree, are probably to be attributed as much 
to poisonous secretions as to the air those plants 
evolve. 

Dr. Ingenhousz introduced leaves into glass jars 
M 2 
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filled with water, which he inverted in a tub of the 
same water, and placed the whole togetlter in the 
sunshine. From their under sides came strcjuns or 
\jub\>\es ot air, which coikcled in the inverted liat- 
fom ofcaali jar. The air thus procured proved oxy- 
gen gaSy more or Jess pure. The ymp/iaa (lif/a, 
E»gl. Bot. t. IGO, atfords an extraordinary abiin(lanr<; 
of it Dr. Ingenhonsz observed plants to he very 
various in their mode of emitting these bubbles, but 
it was always uniform in the same species. Air col- 
lected from water placed in similar circumstances 
without plants, proved not oxygen, but much worse 
than common air, viz. carbonic acid gas, which fol- 
lowing chemists have confirmed, and which ha.s 
been already mentioned. Ingenhousz also found 
the air collected from plants under water in the dark 
worse than common air, especially that from walnut- 
leaves ; which confirms the common opinion, above 
alluded to, respecting this tree. 

Plants purify air very quickly. A vine-leaf in an 
ounce phial of carbonic acid gas, that immediately 
extinguished a candle, placed in the sun, without 
water, changed it to pure reSpirable air in an hour 
and half. Dr. Priestley found plants to alter even 
unmixed inflammable air, or hydrogen, especially 
the Epilobitm hirsuttm, if f mistake not, and Poly- 
gonum 'Hydropiper. 

Succulent plants are found to afford most air, in 
consequence of the abundance of their Cellular In- 
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tegument, or Parenchyma, in which, as I have hinted 
in the fourth chapter, the chemical operations of the 
leaves are performed. 

Tliat Light has a very powerful eJffect upon plants 
has long been known, independent of the remarks of 
Hales or lugenhousE. The green colour of the leaves 
is owing to it, insomuch that plants raised in dark- 
ness are of a sickly white. It has even been observed 
that when light is admitted to the leaves through 
different glasses, each tinged of a difi'erent prismatic 
colour, the plant is paler in proportion as the glass 
approaches nearer to violet. The common practice 
of blanching Celery in gardens, by covering it up 
from the light, is an experiment under the eyes of 
every one. This blanching of plants is called by 
the French etiolation, and our chemists have adopted 
the term, though I think they err in deriving itfrom 
Hoile, a star. When blanched plants are brought 
into the light, they soon acquire their natural green 
colour, and even in the dark they are green, if ex- 
posed to the action of hydrogen gas. Tulip and 
Crocus flowers have long ago been observed by Sen- 
nebicr to be coloured even in the dark, apparently 
because their colour depends on a different principle 
from the green of leaves. 

Light acts beneficially upon the upper surface of 
leaves, and hurtfully upon the under side ; hence tin' 
former is always turned towards the light, in whatever 
situation the pl.liit may happen to bo placed. Trees 
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fronts of tiieir leaves, and this influences even the 
posture of the branches, to the side where there is 
most light, but neither to the quarter where most air 
is ^mitted, nor to the fine in search of heat. If the 
brlRthes of a trained fruit-hree in full leaf be dis- 
turbed in (heir position, the leaves resume their ori- 
ginal direction in the course of a day or two. The 
brighter the day, the more quickly is this accom- 
plished. If the experiment be often repeated, they 
continue to turn, but more weakly, and arc much 
injured by the exertion. Black spots appear about 
the veins on their under sides, and the cuticle scales 
off. .Succulent leaves, though so thick and firm as 
many of them are.'^have been observed to be peculi- 
arly sensible -to light ; while other plants, as Mal- 
lows, according to Bonnet, are much less so. The 
Miseltoe, Viscum album, Engl. Bot. t. 1470, the two 
sides of whose leaves are alike in appearance, and 
both equally, in general, presented to the light, are 
not found to turn upon^ any change in the po.sture 
of the branch. Neither do upright sword-.sbaped 
leaves alter their position, because in them both 
sides must be presutned to perform the same func- . 
tions with respect to light’ as well as air, 

Mr. Calandr'ni found "ine-Ieaves turned to. the 
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light when separated from the stem and suspended 
by a thread. Of this any one may be easily satis- 
fied, provided the experiment be made with suffi- 
cient care and delicacy. It is impdhaht, as demon- 
strating tlie turning to be accomplished by an im- 
pression made ou the leaf itself, and not upon its 
footstalk. 

Nor is this effect of light peculiar to leaves alone. 
Maii}' flowers are equally sensible to it, cspeci^ly 
the compound radiated ones, as the Daisy, Sun- 
flower, Marigold, &c. In their forms Nature seems 
to have delighted to imitate the ra(|iant luminary to 
which they are apparently dedicated, rand in the ab- 
sence of whose' beams many of them do not expand 
their blossoms at all. The stately Annual Sun-flower, 
Helianthus annum, displays this phaenomenon more 
conspicuously on account of its size, but many of the 
tribe have greater sensibility to light Its stem is 
compressed in some degree, to facilitate the move- 
ment of the flower, which, after following the sun 
ail day, returns after sun-set to the east, by^ its na- 
tural elasticity, to meet his beams in the morning. 
Dr. Hales thought the heat of the sun, by contract- 
ing the stem on one sidej occasioned the flower to 
incline that way ; but if so, it would scarcely return 
completely at night There can be no dqubt, from 
the observation of othet similar flowers, that the im- 
pression is made on. their radiated florets, which act 
as wings, and seem contrived chiefly for that pui- 
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pose, being frequently rlestitute of any other use. 
A great number of leaves likewise follow the sun in 
its course ; a clover-field is a familiar instance of 
this. 

Of all leaves those of pinnated leguminous plants 
are found most affected by light, insomuch that it 
appears, in several cases, the sole cause of their ex- 
pansion, for when it is withdrawn they fold over 
each other, or droop, as if dying ; and this is called 
the Sleep of Plants by Linnaeus, who has a disser- 
tation on the subject in his Ame»itales Academicd'. 
The term Sleep may not really be so hyperbolical 
as at first sight, it seems ; for the cessation of the sti- 
mulus of light, and of the consequent restrained po- 
sition of the leaves, may be useful to the vegetable 
constitution, as real sleep is to the animal. Another 
purpose is answered by the nocturnal folding of 
some leaves, that they shelter their flowers from the 
dew, the advantage of which we shall explain here- 
after. 

Some pinnated leaV6s display a more extraordi- 
nary sensibility, not merely to light, but to the touch 
of any extraneous body, or to any sudden concussion, 
as those of Mimosa smsitiva, and pudica, Oxalis scot- 
s' iiiva, and Smithid sehsUiWj Ait. Hort. Kcw. v. 3. 
t. 13. An impiteSsioQ made even in the most gentle 
manner, upon one of their Ifeftflets, is communicated 
in succession to all of them, evincing an exquisite 
irritability, for it is in vain to attempt any mechanical 
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solution of this phaenomenon. One of this tribe, 
Ikdysamni gyrans, has a spontaneous motion in its 
leaves, independent of any external stimulus, even 
of light, and only requiring a very warm still atmo- 
sphere to be performed in perfection. Each leaf is 
ternate, and the small lateral leaflets are frequeiJly 
moving up and down, either equably or by jerks, 
without any uniformity or co-operation among them- 
selves. It is diflicult to guess at the purpose which 
tliis singular action is designed to answer to the 
plant itself; its effect on a rational beholder cannot 
be indifferent. 

The chemical actions of light, heat, and the com- 
ponent parts of the at&ospheric air, upon leaves, 
and, where the latter are wanting, on the green stems 
of plants, are now, as far as concerns all plants in 
common, tolerably well understood. The observa- 
tions and experiments of Prieatley»^,and Ingenhousz 
have been confirmed, extended in a variety of ways, 
or explained on the principles of improved che- 
mistry, by Dr. Percival smd Mr. Henry in England, 
Dr. Woodhouse in America, vmd M. Sennebier and 
M. Theodore de SaussurC', as well as various otlier 
philosophers, on the continent of Europe. It is 
agreed that in the day-time jdants imbibe from the 
atmosphere carl>onic.aci<i gas, ^which was formerly 
called fixed air, and is an union of oxygen and car- 
bon,) that they decompose it, .absorb the carbon as 
matter of nourishment which is added to the sap, 
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and emit the oxygen. So they absorb the same gas 
from water, when it is separated from that fluid by 
the action of light. The burning of a caudle, or the 
breathing of animals, in confined air, produces so 
much of this gas, tliat neither of these operations can 
go on beyond a certain time ; but the air so conta- 
minated serves as food for vegetables, whose leaves, 
assisted by light, soon restore the oxygen, or, in 
other words, purity the air again. This beautiful 
discovery, for the main principles'of which we are 
indebted to the celebrated Dr. Priestley, shows a 
mutual dependance of the animal and vegetable 
kingdoms on each other, which had never been sus- 
pected before his .time. Comparative experiments 
upon the lower tribes of these kingdoms have not 
yet been made, but they would probably afford us a 
new test for distinguishing them. The air so copi- 
ously purified bj^a Conferva, one of the most infe- 
rior in the scale of plants, may be very extensively 
useful to the innumerable tribes of animated bcino-s 
which inhabit the same waters. The abundant air- 
' bubbles which have long ago given even a botanical 
name to one supposed species, Conferva hiillosa, are 
probably a source of life and health to whole nations 
of aquatic insects, worms and polypes, whenever the 
sun shines. 

In the ^ark, plants give out carbon and absorb 
oxygen ; but the proportion of the latter is small, 
compared to what they exhale by day, must like- 
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wise be the proportion of carbon given out ; else 
the quantity of the latter added to their substance 
would be but trifling, especially in those climates 
where the proportion of (^ay to night is nearly equal, 
and which, notwithstanding, we know to be exces- 
sively luxuriant in vegetation. Plants also give out 
azotic gas ; but M. de Saussure is of opinion that 
this proceeds from their internal substance ; and it 
appears by his experiments to be rather a sign of 
disease or approaching decay, than a regular che- 
mical production of their constitution when in health; 
for Scnnebier found the quantity of oxygen emitted 
was in proportion to the thickness of the leaf, or 
quantity of parenchyma. Yet the parenchyma must 
be in its original organized state, for when bruised 
its functions are destroyed. 

Possibly such an alternation in the functions of 
vegetables between day and night may afford a ne- 
cessary repose to tlieir vital principle, whose share 
in them we camiot but believe to be of primary im- 
portance. Whatever may happen to plants in the 
dark, there can be no doubt of their principal busi- 
ness in the oeconoroy of nature being what we have 
described. The most luminous and compendious 
view of the whole*suhject is given by Dr. Thomson 
of Edinburgh in the fourth volume of his Chemist r t/, 
which is well worth the attention of those who wish 
to enter more deeply into all the various chemical 
examinations respecting it than suits our purpose. 
It is only n^cssary to add a short view of Dr. Dai- 
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win’s hypothesis which Dr. Thomson has not men- 
tioned, probably oni account of its insuflSciency. That 
lively writer thoug-ht the watery pei'spiration of 
leaves, acted upon by ligHt, gave out oxygen for the 
use of the plant itself, such oxygen being immedi- 
ately absorbed by tJie air-vessels. This is by no 
means adequate to explain any of the phenomena, 
but rather contradictory to most of them, and is to- 
tally superseded by the observations and experi- 
ments of otlier writers. 

There can be no question of the general purpose 
answered to the vegetable constitution by these func- 
tions of leaves. They confirm Mr. Knight’s theory 
of vegetation, who has proved that very little albur- 
num, or new wood, is secreted when light is kept 
from the leaves. They also help us to understand 
how essential oils maybe produced, which are known, 
as well as sugar, to be composed of oxygen, hydro- 
gen and carbon in different proportions. We can 
now have a general idea how the nutritious sap, 
acted upon by all the agents above mentioned during 
its stay in the cellular substance of the leaf, and re- 
turned from thence impregnated with them into the 
bark, may prove the source of increase, and of pecu- 
liar secretions, in the vegetable*frame. That por- 
tion of saip sent to tbe flower and fruit undergoes no 
less remarkable changes, for purposes to which those 
curious organs are devoted ; nor is it returned from 
thence, as from the leaves, to answer any further 
end. The existence of those organs is still more 
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temporary, and more absolutely limited to their own 
purposes, than even that of the leaves, from whose 
secretions theirs are very distinct. 

But when we attempt to consider how the parti- 
cular. secretions of difl'eretit species and tribes of 
plants are formed ; how the same soil, the same at- 
mosphere, should in a leaf of the vine or sorrel pro- 
duce a wholesome acid, .and in that of a spurge or 
manchineel a most virulent poison ; how sweet and 
nutritiousherbageshould grow among the acrid crow- 
foot and aconite, we find ourselves totally unable to 
comprehend the existence of such wonderful powers 
in so small and seemingly simple an organ as the 
leaf of a plant. The agency of the vital principle 
albue can account for these wonders, though it can- 
not, to our understanding, explain them. “The 
thickest veil,” says Dr. Thomson at the end of his 
chapter on vegetation, “ covers the whole of these 
processes ; and so far have philosophers hitherto 
been from removing this veil, that they have not 
even been able to approach it. All these operations, 
indeed, are evidently chemical decompositions and 
combinations : but we neither know what these de- 
compositions and combinations are, nor the instru- 
ments in which ,they take place, nor the agents by 
which they are regulated.” ‘ 

The vain BufFon caused his own statue to be in- 
scribed “ a genius equal to the majesty of nature,” 
but a blade of grass was sufficient to confound his 
pretensions. 
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OF THE SEVERAL Embs OF FULCRA, OR APP/X- 
DAGK TO A PLANT. 

The word Fulcrum, whose proper meaning is a prop 
or support, has been applied by Linbaeus not only 
to those organs of vegetables correctly so denomi- 
nated, such as tendrils, but also to various other ap- 
pendages to the herbage of a plant, none of whicli 
are universal, or essential, nor is there any one plant 
furnished with them all. I prefer the English term 
Appendages for these organs in general, to Props, 
because the-latter applies only to one of them. Seven 
kinds of these are distinguished by Linnmus, nor do 
I find it necessary to enlarge that number. 

1. Stipula. The Stipula, a leafy appendage to the 
proper leaves or to their footstalks. It is com- 
monly situated at the base of the latter, in pairs, 
and is extremely different in sht^e in different 
plants. 

The most natural and usual situation of the 
Stipulas is in pairs, one stipula on each side oi 
the base of the footstalk, as in Lathyrus laiifolius, 
Engl. Bot. 1. 1 108, whose stipulas are half arrow- 
shaoed, /. 115; also in Willows, as Salix stipit- 
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laris, t. 1214, and S.aurita,t. 1487. In Jiosa, 
Potentilla, and many genera allied to them, the 
stipulas are united laterally to the footstalk, f. i i6‘. 
See Poicntilla alba, t. 1384. In'all these cases 
they are extrafoUacea, external with respect to 
the leaf or footstalk ; in others they are intrafo- 
itacciC, internal, and are then generally simple, as 
those of Polygonum, t. 1382, 756, Ucc. In a large 
natural order, called Pubiacere, these internal sti- 
f»ulas in some cases embrace the stem in an un- 
divided tube above the insertion of the footstalks, 
like those of Polygonum just mentioned ; in others, 
as the Colfee, Coffea arabica, and the Hamellia 
patens, Exot. Bot. t. 24, they are separate leaves 
between the * footstalks, but meeting just above 
their insertion. The Europa?an Rubiaccce have 
whorled leaves, as Asperuta, Galium, Ruhia, See . ; 
but Aspcrula cynaiu'hica, Engl. Bot. t. 33, has 
sometimes two of its four leaves so small as to 
look like stipulas, seeming to form an interme- 
diate link between such tys have whorled leaves, 
and such as have opposite ones" with stipulas. 
The next step from Aspcrula is Eiodia, and then 
'Spermacoce. In the two last the bases of the 
stipulas and footstalks are united into a common 
tube. 

Some stipulas fall off almost as soon as the 
leaves are expanded, which is .the case with the 
Tulip-tree, Liriodendron tulipifera ; in general 
they last as long as the leaves. 
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The absence or presence of these organs, though 
generally an indication that plants belong to the 
same natural order and- even genus, is not inva- 
riably so. S6me species of Cistus have stipulas, 
others none, which is nearly the case with grasses. 
The stipula in this, one of the most distinct of all 
natural orders, is peculiar, consisting of an inter- 
nal white membrane crowning the sheath of tlieir 
leaf, and clasping the culm. See Phalaris cana- 
riensis, JEngl. Bot, t.'lSlO, and Lagurus ovaius, 
t. 1334. In Aira cceruleat t. 750, a few minute 
hairs supply its place, while Scslcria C(Prulea, 
1. 1613, and some maritime grasses, have scarcely 
more than tlie rudiment of a stipula. Old writers 
call thisorgunin grasses by a peculiar name Ugula, 
and others denominate it membram foUnrum, but 
both terms are superfluous. A Curious instance of 
stipulas supplying the place of leaves is observable 
in Lalkyrm Apkaca,t> 1 167, which has only one or 
two pair of real leaves on the seedling plants, and 
thoaesoondisappear,servingchiefly to prove, if any 
proof were wanted, that the rest are true stipulas. 

iRemarkably scariose, or dry membranous stipu- 
las are seen in Ilkcebrum Paronychia, Fl. Gra'c. 
t. 5546^ aud in tiie’ genus; 

2. Bractea. * The"' ‘floral lehf, a leafy appendage to 
the flower or its sttilk. It is of a variety of forms, 
and sometimes green, sometimes coloured. The 
Lime-trees, TiJia europaa, f. 117, EngL Bot. 
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<.610, and purvifolia, t. 1 705, have a very peculiar 
oblong pale floral leaf, attached to the flower* 
ibtalk. The Lavenders, y*. 118 , see Curt. Mag. 
t. 400 and 401, have coloured bracteas, and the 
Purple-topped Clary, Salvia Horminum, FI. 
Gr<ec. t. 20, exhibits a gradation from the proper 
leaves to green bracteas, and from them to coloured 
ones, which last itfe barren, or unaccompanied by 
flowers. Hence I am induced to believe thi-s 
plant a mere variety of S. viridk, 1 . 19 , all whose 
bracteas are green and •fertile. Bartsia alpina, 
Ffigl. Bot. t. 361, and Mdampprmn arvense, t, 53, 
ihsplay an elegant transition from leaves to co- 
loured bracteas. The Orchis tribe have green 
leafy bracteas, different in size in different species. 
A most beautiful large and coloured bractea is 
produced in Muss^nda frondosa, Hort. Mai. v. 2. 
1. 18, from one of the teeth of the calyx, also in 
M. glabra of Willdenow, and two new species 
brought from America by Mr. John Friser. Spi- 
nous bracteas of a curious construction guard the 
calyx in Atractylis ca/tcellata, f. 119. Linnasus 
observes that no bracteas are to be found in the 
class Tetradynamia. 

The Ocrea of RottboU, WUtdenow's Principlfx 
of Botany, 50, which enfolds the flower-stalks in 
Cyperus, see Engi Bot. t. 1309, seems to me a 
species of bractea, requiring no particular appel- 
lation. 
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3. Spina, f. 120. A Thorn. This proceeds iVom 
the wood itself, and is either terminal, like IJippo- 

yAac r/iamnoidfs, Engl. Bot. t, 425, and Rhamtwfs 
cathaiticus, 1. 1629 ; or lateral, as ki Cn/tn’ga .9 (or 
Mespilui) Crus-galli, tonmUosa, parvifoliu, Ac. 

Linnaeus observes that this sometimes di.sap- 
pears by culture, as in the Pear-tree, Pyrus saliva, 
which when wild has strong thorns ; hence ho dr 
nominates such cultivated plants towed, or deprived 
of their natural ferocity. Professor Willdenow, 
Principles of Bot. t. 2f 0, considers thorns as aboi'- 
tive buds, and thence very ingeniously and satis- 
factorily accounts for their disappearance when- 
ever the tree receives more nourishment. 

The permanent footstalks of the Gum Ttaga- 
canth shrub, Astragalus Tragacaniha, are hard- 
ened into real spines, as are the flower-stalks in 
Pisonia, as well as the stipulas of Xanthiwn spi- 
uosum, and the Mhnosa. — Linn. Ms.s. 

4. Aculem,/. 121, a Prickle, arises from the bark 
only, and comes off with it, having no connexion 
with the wood, as in Rosa, Rubus (the Bramble 
Raspberry, ^c.), and Zizyphm, Willd. Sp. PI. 
V. 1. 1102. 

This is not liable to disappear by culture, being 
very distinct in nature from the last. 


S. Cirrus, t. 9./. 122. A Tendril. This is indeed 
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properly called a fulcrum or support, being in- 
tended solely to sustain weak and climbing stems 
upon more firm and sturdy ones. By its means 
such climbers often reach, in tropical forests, to 
the summits of lofty trees, which they crown with 
adventitious blossoms. Tendrils or claspers when 
young are usually put forth in a straight direction ; 
but they presently become spiral, making several 
circumvolutions, by which they take hold of any 
thing in their way, and then assume a firmer te.K- 
ture. After accomplishing a certain number of 
turns in one direction, some tendrils have a power 
of twining subsequently the contrary way ; many 
of them moreover are branched or compound, so 
that the chances of their meeting with a Support 
are multiplied. The Vine, Vitis vinifera, the 
various species of Passion-flower, and the Pea or 
Vetch tribe afford good examples of spiral tendrils. 
The Virginian Creeper Hedera, or, as it ought to 
be called, Vitis, quinquefolia, has branched ten- 
drils, whose extremities adhere to the smoothest 
flint, like the fibres of Ivy. * Gloriosa superha, 
f. 76, Andr. Repos. 1 . 129, and Ftagcllaria indica, 
have a sirriple spiral tendril at the end of each 
leaf ; for they, belong to the Momcotyledoms, the 
structure of whose whole herbage is generally of 
the most simple and compendious kind. The 
flower-stalks of Cardiospermum Halicacahim bear 
tendrils ; but a most singular kind of tendril, if it 

N 2 
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may be so called, which certainly has a right to 
the name of fulcrum^ is found in the Annoiia hcx- 
apctala, Linn. Suppl. 270. The flower-stalk of 
this tree forms a hook, and grasps the neigh- 
bouring branch, serving to suspend the fruit, 
which is very heavy, resembling a bunch oi grapes, 
and indicates the plant in (jucstion to be cither a 
Micficliii or an Vvaviu. 

0. GUnuinld, a Gland, is defined by Linnopus as a 
little tumour discharging a fluid. Such are abun- 
dant on the stalk and calyx of a Mos.s Rose, 
f. 123, Curt. Mao. t. 09, and between the serra- 
tures of the leaf of fiait.r peniandra. Bay-leaved 
Willow ; also on the footstalks {i^Viburnum Opulun, 
Engl. Bot. t. 332, and various species of Passion- 
flower. The liquor discharged is in the first- 
mentioned instances resinous and fragrant, in th(* 
latter a sort of honey. ' 

7. Piluipf. 124. A Hair. This, according to the 
Linnman definition, is an excretory duct of a 
bristle-like form. Such it undoubtedly is in the 
Nettle, Urtica, Engl. Bot. t. 148, and t. 1236, 
whose bristles are tubular and pervious, having 
each a bag of poison at its base, like the fang of 
a serpent; as well as in numerous plants whose 
hairy coats exude a viscid ^moisture. But the 
hairs which clothe many plants are merely a pro- 
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tection against cold, heat, or insect?. Sometimes 
they are hooked, sometimes hranched and entan- 
gled, as in Mullein, Verfxtscian, t. 549, See. In 
Croton, Solanurn, and Lavatera, they have often 
a starry figure. Very generally they ar^ found, 
under a microscope, to be curiously jointed. 
Some Begonice bear on their leave.s'flat little 
straps called by authors rutncnla, shavings, in- 
stead of cvlinclricul hairs; but I know not that 
they at all differ in nature from the usual pubes- 
cence, nor do they merit to be particularly di- 
stinguished. Some of the natural order of A,spe- 
rifo/id’, as Ec/titini, t. 181, Lpcopm, t. 938, 
especially some exotic species of this order, are 
clothed with curious white hard tubercle.s, from 
which their bristles proceed. Echium pi^i'enai- 
cian, Dc.sfont. Atlant. v. 1. 164, is an instance 
of this, f. 125. 

The pubescence of plants varie,s greatly in de- 
gree according to differences of soil or exposure ; 
several kinds, as Alenlha hirsutu, t. 447, 448, 
naturally hairy, being occasionally found smooth, 
but if transplanted they soon resume their proper 
habit. Yet the direction of the hairs or bristles 
proves a very sure' means of distinguishing spe- 
cies, especially in the genus Almtha, the hairs 
about whose calyx and flower-stalk point differently 
in different species, and I have found it the only in- 
fallible distinction between one Mint and anothef. 
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See Trans, of Linn. Soc. f.5. 17 J. Th.' accunite 
Dr. Roth has since applied the same t<'st to tlie 
species of Myosotis, which all botanists before 
him had either confounded under M. scorpiohks, 
Engl. Bot.. t. 480, or else separated upon vague 
principles. Some species of Galium are admi- 
rably characterized by the bristles of their leaves, 
or of parts of their leaves, being hooked back- 
ward or forward. We therefore accept the 272d 
maxim of Linnteus's Philosoyhia Botanica Avith 
that limitation which he himself has alloivo;! in 
his commentary upon it. “ The Pubescence," suy. 
he, “is a ridiculous dLstineiion, being for the most 
part effaced by culture." After quoting exuivijiic^. 
he concludes ; “We are therefore not to have re- 
course to the hairiness or spines of plants but in 
case of absolute necessity.” Such necessity every 
botanist will allow to have existed in the Mentha: 
and in Myosotis scorpioides ; and though ther/c«'?’ee 
of pubescence varies from culture, and even its 
structure be changeable, as in Hedypnois, now 
Apargia, hispida, Engl. Bot. t. 554, and hirta, 
t. 555, its directum is I believe as little liable to 
exception as any character that vegetables present. 
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or THE INFLOBESCEWCE, OR MODE OF FLOWERING^ 
AND ITSTARrOUS FORMS. 

Lm i.orkscenxe, viflorescentia, is used by Linna?us 
f't e.xpress the particular manner in which flowers 
ur(' situated upon a plant, denominated by preceding 
wrifcrs the modus Jlorcudi, or manner of flowering. 
The several kinds are distinguished as follows, 

Vi'.KTicu.Lis, f. 126. A Whorl. In th.,s the 

flowers surround the .stern in a sort of ring ; 

though they may not perhaps be inserted on all 

sides of it, but merely on two opposite one.s, as 

in Dead Nettle, Lamiwn, Engl. J3ot. t. 768 — 770, 

Mentha rubea, 1 . 1413, and Clinopodium vnlgare, 

i. 1401 ; or even on one side only, as Rume.r ma- 

* 

ritimus, t. 725. The flowers of Hippuris vulgaris, 
t. 763, are truly inserted in a ring round the stem, 
/. 127 : but they are not whorled independent of 
the leaves, and are therefore more properl}', witli 
a reference to the leaves, denominated axillary 
and solitary. 

Kaceml’s, / 128, a Clmstcr, or Raceme, consists 
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of numerous rather distant flowers, each on its 
own proper stalk, and all connected by one com- 
mon stalk, as a bunch of Currants, Ribes ruhrum, 
Engl. Bot. t. r289, nigrum, t. 1291,' and Orobus 
sylvaticus, 1. 518. A cluster is most generally 
drooping or pendulous, and the flowers are all 
expanded nearly at the sani^ time. 

A compound racemus occurs in Solanum Duka- 
mura. t. 565, and an aggregate one, several being 
gathered together, in Actaa racemmi, Dill. Elth. 
t. 67 ; but the example of a bunch of Grapes, 
quoted by Linnaeus for a racemu.s. appears to me 
a true thyrsui ; see below. 

» 

Spic.x, /. 129, a Spike, bears numerous . flowers 
ranged along one common stalk, without any par- 
tial .stalks, as in Orchis hircina, Sntyrium hirci- 
num, Engl. Bot. t. 34, Orchis bifoUa, t. 22, Fltnh 
logo major, 1 . 1558, and media, t. 1559, Fotamo- 
geton hcterophylluni, L1285, ziodijiuitans, 1 . 1286; 
■ but this is so seldom the case, that a littlejadtude 
is allowed. Veronica spkata, t. 2, therefore,/. 130, 
and Ribes spicatum, 1 . 1 290, a-s wellas the Common 
Lavender, Lwoendula Epka, are sufficiently good 
, examples of a spike, though none of them has 
entirely Sessile flowers ; and, Linnaeus uses the 
term in numerous instances, where it is still less 
correctly applicable. , A: spike generally grows 
erect. Its mode of expansion is much more pro- 
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gressive than that of the raceme, so that a. long 
period elapses between the fading of the lowest 
flowers and the opening of the uppei* ones. ' Thg 
flowers are comrhonly all crowded close together, 
or if otherwise, they form separate groups, perhaps 
whorls, when the spike* is said to be either inter- 
rupted, or whorled as in some Mirits. In San^ 
guisorba officinalis the spike begins flowering at 
the top. See Cupituium below. 

A compound spike is seen in Lavandula pin- 
nata. Curt. Mag. t: 401, afid L. abrotanoides of 
Willdcnow. ■ 

Spica sccunda, a unilateral spike, the flowers 
leaning all to ope side, occurs in Mardus sirictay 
Engl. Bot. t. 290. 

Spicuia f. 131, a Spikelet, is applied exclu- 
sively to grasses that have many florets in one 
calyx, such florets, ranged on a little stalk, consti- 
tuting the spikelet, which is therefore a part of 
the flower itself, and not of the inflorescence ; see 
Poa, now Glpceria, aquatica, t. 1315, [fluitans, 
t. 1^20, Briza fninor, t. 1316, &c. ' ■ ' 

CoRVMBUS,/. 132, a Corymti, is a spike who^e par- 
tial flower-stalks are gradually lob^r as they stand 
lower on the Comihoh stalk, so' that all the ’flower.'? 
are nearly oh a level, of which Spircea dpulifdia, 
a common shrub in gardens, is an excellent spe- 
cimen. The hinuEeah class TeiVadpndmia ex- 
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emplifies this less perfectly, as Cardamim praten- 
sis, Engl. Bot. t. 776, Cheiriwthus sinuatus, t. 462, 
and the common Cabbage, Brassica oleracm, 
t. 637, in which the corymbus of flowers becomes 
a racemus of fruit, as happens also in that section 
of the VeroniccE, entitled by Linnaeus corymboso- 

. racemoscE. The flowers of Yarrow, /. 133, Achil- 
lea, Engl. Bot. t. 757 and 758, with several others 
of the compound class, as well as the Mountain 
Ash, t. 337, grow in a corymbose manner, though 
their inflorescence may not come exactly under 
the above definition. It is worthy of remark that 
Linnaeus in that definition uses the word spica, 
not racemus, nor, has be corrected it in his own 
copy of Phil. Bot: p. 41, though he has properly 
altered a slip of the pen in the same line, petiolis, 
to pedunculis*. This shows he did mot restrain 
his idea of a spik^ absolutely to sessile flowers, 
hut admitted that ejst^tended signification which 
nature justifies. Many plants acquire partial 
stalks, as the fruit advances towards maturity. 

Fasciculus,/, 134,. a Fascicle, is applied to flowers 
on little staJksj variously inserted and subdivided, 
collected into a close bundle, level at the top, as 


♦ It might he expected from the numerous learned editors and 
copiers of this and other "w^orks of Linmeus, tJiat they should correct 
such manifest errors as the above, which any tyro might perceive. 
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the Sweet William, Dianthus barbatus, Curt. 
Mag. /.207, and D. Armeria, Engl. Boi. t317. 

Ca pitdlum, f. 1 35, a Head or T uft, bears the flowers 
sessile in a globular form, as Statice Armeria, 
t. 226, Adoxa Aloschatellina, t. 453, and Gom- 
■phrena globosa, the Globe Amaranthus of the gar- 
dens. 

Perhaps the inflorescence of Sanguisorba offici- 
nalis, t. 1312, might be esteemed ^capitulum, be- 
cause its upper flowers come first to perfection, as 
in Adoxa, which seems contrary to. the nature of 
a spike ; but it does not appear that all capitate 
flowers expand in the same way, and Sanguisorba 
canadensis has a real spike, flowering in the usual 
manner, from the bottom npwards. So Allium de- 
scendens, Curt. Alag. <.251, opens its upper, or 
central, flowers first, contrary to the usual order 
in its genus ; both which » instances prove such a 
diversity to be of small moment. 

UjiiBELLA, an Umbel, for which some authors retain 
the obsolete old-English name of Rundle. In 
this several flower-stalks, or rays, nearly equal in 
length, spread from one common centre, their 
summits forming a level, convex, or even globose 
surface, more rarely a concave one. When each 
ray is simple and single-flowered, it is called a 
simple umbel, /'. 130, as those oi Allium ursintwi, 
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Engl. Bot. t. 122, Ivy, t. 1267, Primula veris, 
t.5, farinosa, t.C), elatior, /. 513, and Eucalyptus 
rcsinifera, Exot. Bot. t. 84. In a compound 
umbel each ray or stalk mostly bears an umhcllula, 
or partial umbel, as Athamanta Libanotis^ Engl. 
Bot. 1. 138. This is usually the case in the very 
natural order of plants called umbelliferous,/. 138, 
to which the last-mentioned, as well as the com- 
mon Carrot, Parsnep, Parsley, Hemlock, &c., 
belongs. 

A few only of this order have simple umbels, 
as Hydrocotyie vulgaris, t. 751 ; the curious As- 
trantice, f. 137 ; and Enocalia\ Exot. Bot. t. 76 
— 79. In Euphorbia the umbel is differently 
compounded, consisting of 3, 4, 5 or numerous 
rays, each of‘which*is repeatedly subdivided, 
either in a three-fold or forked manner, See Engl. 

883, 959, &c. 

Ctma,/. 139, a Cyme, has the general appearance 
of an' umbel, and agrees nvith it so far that its 
common stalks all .spring from one centre, bot 
differe in ha^g stalks variously and alter- 
nately subdivided. '’Examples are found inFifW- 
num, Engl: Bot. and the common 

Laurustinus, as ?iiso in ^mbucus, Elder, i.475, 
476. . This mode of indorescence agrees with a 
corymbus also in general Mpect ; but in the latter 
the primary stalks hhyc no common Centre, though 
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the partial ones may sometimes be umbellate, ■whlcli 
last case is precisely the reverse of a cyma. 

Panicula, f. 140, a Panicle, bears the flovrers in 
a sort of loose subdivided bunch or cluster, with- 
out anv order. When the stalks are distant, it is 
called diffusa, a lax or spreading panicle, as in 
Saxifrage umbrosa, t. 663» so frequent in gardens 
under the name of London Pride, and S. Gcum, 
t. 1561, but particularly hi many grasses, as the 
common cultivated Oat, and Avem strigosa, 
t. 1266. In this tribe the branches of the panicle 
are mostly semiverticillate ; see Aira ayuatica, 
t. 1557. A divaricated panicle is still more 
spreading, like ^those of Prenanthes muralis, 
t. 457, and Spergula arvmsis, t. 1535; the last 
being dichotomous or forked. A dense or crowded 
panicle, coarctata, is observable in Alilium letidi- 
gerim, t. 1107, -and Agrpstis stoloniftra, t. 1532, 
but still more remarkably in Phleum paniculatum, 
t. 1077, whose inflorescence looks, at first Sight, 
like a cylindrical spike,, but when bent to either 
side it separates into braikhjed lobes, constituting 
a real panicle. ’Phe, n^e however 

has been preferred for- this g^ass, and I have 
adopted it v. L 76. 

Thvrsus, /. 141, a Bunch, is a dense or close pa- 
nicle, more or less of an ovate figure, of whicli the 
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Lilac, seringa vulgaris, Curt. Mag. 1 . 183, Tas- 
dtago ht/hrida and Petasites, Engl. Bot. t. 430, 
431, afe examples cited by Linnaeus. I presume 
likewise to consider a bunch of grapes, Vitis vh/i- 
fera, as a true thyrsus, to the characters and ap- 
pearance of which it correctly answers. Its ulti- 
mate terminations are sometimes obscurely umbel- 
, late, especially while in blossom, which is no ob- 
jection here, but can never be the case in a racc- 
7HUS, whether simple or compound. See Race- 
mus. 

Of simple flower-stalks, whether solitary or clus- 
tered, radical or cauline, axillary, lateral or terminal, 
I have already spoken. 

Linnaeus remarks that the jpost elegant specific 
characters are taken from the. inflorescence. Thus 
the Apple, Engl. Bot. #.179, and the Pear, t. 1784, 
form two species of Pyrus, so far at least a most na- 
tural genus, the former of which-bears an umbel, the 
latter a corymb, ^PyrolauniJiora,t. liti,secunda, #,‘517, 
oxvdi^imbeUnta, Curt. Mag. til are admirably di- 
stinguished by their Sjiyeral forms of inflorescence. 
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OF THE FLOWEK AND FRUIT. 

Ha viNG examined the general structure and ex- 
ternal form of plants, we now come to more impor- 
tant and even essential, though more transitory 
organs — the flower and fruit, or parts of fructification. 
By these each species is perpetually renewed with- 
out liniits, so far at least as the observation of man- 
kind has reached ; while, as has already been men- 
tioned, all other modes of propagation are but the 
extension of an individual, and sooner or later ter- 
minate in its total extinction. . 

Nothing can be more happy than the Linnaean de- 
finition of these organs ; Phil. Bot. 52. “ The fruc- 
tification is a temporil'y part of vegetables, destined 
for the reproduction of the species, terminating the 
old individual and beginning the new.”, 

Pliny had long ago beautifully said that “ blos- 
soms are the joy of trees, in bearing which they as- 
sume a new aspect, vyeing with each other in the 
luxuriance and variety of their colours.” Linnasus 
has justly applied this to plants in general, and, im- 
proving upon the idea, he con.siders their herbage 
as only a mask, or clothing, by no means indicative 
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of their true nature or character, which can be 
learned from the flower and fruit alone. 

Mr.Knight has traced his central vessels, by which 
the sap is conveyed from the root, into the flower 
and fruit. On the returning sap in the bark of these 
parts he has not been able to make any distinct ob- 
servation; but he has determined that no matter 
of increase is furnished from the flowers or their 
stalks, as from leaves, to the part of the branch be- 
low them, nor indeed to any other part, Phil. Tram. 
for 1 801, p. 340. There can be no doubt that cer- 
tain parts of the flower, which we shall presently 
describe, perform functions respecting air and light 
analogous to those of leaves, but entirely subservient 
to the benefit of the flower and fruit. Their secre- 
tions, formed from the returning sap, are confined to 
their own purposes- A% soon as these are accomplish- 
ed, a decided separation of vessels takes place, and 
the ripe fruit, accompanied perhaps by its stalk, falls 
from the tree. Dr. Hales tridd in vain to give any 
flavour to fruit by the most penetrating and volatile 
fluids conveyed through the sap-vessels ; for the 
laws of sedPetion are absolute in the organs of the 
flower, and their various results arc, if possible, more 
strikingly distinct than even those we have contem- 
plated in the leaves. 

It is scarcely necessary to repeat that the fructi- 
fication is essential to vegetables. A plant may be 
destitute of stem, leaves, or even roots, because, if 
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one of tliese parts be wanting, the others may per- 
form its functions, but it can never, be destitute 
of those organs by which its species is propagated. 
Hence, though many individual plants maybe long 
without blossoms, there are none, so far as nature 
has been thoroughly investigated, that are not capa- 
ble, in favourable circumstances, of producing them, 
as well as seeds; to whose perfection the blossoms 
themselves are altogether subservient. 

Linnaeus distinguishes seven parts of fructifi- 
cation, some of whiob are essential to the very na- 
ture of a flower or fruit, others not so indispensably 
necessary, and therefore not universal. 

I. Calyx, the Calyx or Flower-cup, generally resem- 
bling the leaves in texture and colour, and form- 
ing the outermost part of a flower. This is not 
essential, and is often absent. 

II. Corolla, the Co/ol}a, or more delicate coloured 
internal leaf or leaves, properly pc/a/i, of a flower, 
likewise not essential. 

III. Stamen, or Stamim, the Stamen, or Stamens, 
commonly of a slender or thread-like form, bearing 
some kind of knob or cellular body, ; and ranged 
internally with respect to the Corolla. These are 
essential. 
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IV. Pistillum, or Pidilla, tlie Pistil, or Pistils, iu 
the centre of the flower, consisting of the rudi- 
•meuts of the fruit, with one or more organs at- 
tached to them; and, of course, essential. 

V. Pericarpiu?)!, the Seed-vessel, of a pulp}*, woody, 
or leathery texture, inclosing the seeds, but want- 
ing in many plants. 

VI. Semen, the Seed, the perfecting of which is the 
sole end of all the other paris. 

VII. Receptai'ulum, the Receptacle, basis or point 
of connection. This must necessarily be present 
in some form or other. 

I. Calyx. The flower-ciip, or more correctly the 
external covering of the flower, being so called 
from xaKwra, to cover, when present, was origi- 
nally divided by Linnaeus into seven kinds, some 
of which are more justly so denominated than the 
others, and I have ventured to make an altera- 
tion in his list. 

1. Perianthium, f. 142. Calyx, properly and com- 
monly so called, when it is contiguous to and 
makes a part of the flower, as the five green leaves 
which encompass a Rose, including their urn- 
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sliaped base ; the two green bristly ones which 
enfold the bud in Glaucium luteuni, Fl. Bril. 
Engl. Bot. 1 . 8 ; the tubular part, comprehending 
the scales at its base, in the Pinks, Gl,62, or 
the globular scaly cup in Centaurea, t. 56. The 
Tulip, t. 63, is a naked flower, having no calyx 
at all. 

This part is of an infinite variety of forms in 
different being either simple or compound, 

divided or undivided, regular or irregular. In 
some instances it is permanent till the fruit is 
ripe, in others it falls even before the flower is 
well expanded. 

Some - genera have a double perianthium, as 
Malta, t. 671, or even a triple one, as Scabma, 
i. 1311. 

2. Jnvolucrum, f. 143. Involucre of Professor Mar- 
ty n; but I generally retain the Latin termination. 
This is remote from the flower, and can scarcely 
be distinguished clearly from a Bractea. The terra 
was first adopted by Linnseus, at the suggestion 
of his friend Artedi, in order to distinguish the 
genera of urgbelliferous plants, for which purpose 
the latter deemed the part in question very impor- 
tant. But according to the laws which Linnmus 
had laid down, the parts of the flower and fruit 
alone were to afford generic characters, and the 
most sound botanists have ever since kept to this 
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rule, with inHnile advantage over less correct 
ones, however ready to derive ideas respecting 
the natural habit and secondary characters, of a 
genus, not only from the inflorescence and brac- 
teas, but even from the leaves, stipulas, or other 
parts. Linnaeus and Artedi, therefore, Avere obli- 
ged to consider the involucra and involncella, the 
former accompanying the general and the latter 
the partial umbels, as a sort of calyx, and the 
umbel altogether as one, aggregate flower, com- 
posed of florets united by a common radiated re- 
ceptacle. Consequently a cyme must be consi- 
dered in the same light; nor are reasons wanting 
in support of this hypothesis, which we shall con- 
sider after having first explained all the parts of 
fructification. 

In Euphorbia, however, the term hractea would 
surely be more proper than involucruni or involu- 
cellmn, as is evident from a consideration of the in- 
florescence of the whole genus, so very* different in 
different species. In E. PepHs, and many others, 
the flowers are .solitary and axillary ; in others 
again, as E. amygdaloides, Engl. Bot. t. 256, and 
E. Cha facias, t. 442, some flower-stalks are umbel- 
late, some .sektered ; and the subdivisions of the 
umbel in all are ultimately forked, that is, of a 
nntme between Umbellate and scattered. This 
genus has, nxoveover, a proper involucruni, of a 
most distinct and peculiar nature. Some species 
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of Ananont, a genus destitute of a ptriundiuan, 
are said by Linnaeus to have an involucrum, as 
A. Pulsatilla, dl, for which the name of hrartta 
might be more correct, though in A. Hcjiutica, 
Curt. Alag. t. 10 , it is placed so near the flower 
as to seem a part of it, which, however, is really 
not the case. 

The name of Involucrum is applied by (fie- 
ditsch to the membrane covering the fructification 
of Ferns,/'. 144, 145 ; nor have I, in studying this 
part with peculiar attention in order to reform the 
genera of these plants, see Tracts relating to \stu- 
ral History, p. 215, found reason to contrive any 
new appellation. My learned friends Willdenow 
and Swartz have judged otherwise, calling this 
membrane the indusium, or covering ; which seems 
to me altogether superfluous. See its various forms 
in Ettgl. Bot.t. 1458 — GO, 1150, 1159, IIGO, fs:c. 

3. Auteutinn, f. 14G. Catkin, denominated by au- 
thors befoi’e Linnaeus julus, nucameutum, or catu- 
lus ; consists of a commori receptacle of a cylin- 
drical form, beset with numerous scales, each of 
which is accompanied by one or more stamens or 
pistils, so that the whole forms an aggregate flower. 
The receptacle itself and the bases of the scales 
are firmly united, and the whole catkin falls off 
entire, except that in some instances the upper 
part of each scale withers away,* as in tlm Willow 
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genus, Saliv, Engl. Bot. t. 138S — 90, 1402 — 4, 
&c., the seed-vessels in that genus being quite 
distinct from the scales. In others, the whole 
scale remains, enlarges, hardens, and prptects the 
seed, as in Finns, the Fir tribe. Such is the case 
with catkins of fertile flowers, which are neces- 
sarily permanent till the seed is ripe ; barren ones 
fall as soon as the stamens have performed their 
office. Every catkin consists generally of eitlier 
one kind of flower or the other. There are few 
certain and invariable instances of stamens and 
pistils in the same catkin, that circumstance oc- 
curring chiefly in a few species of and Care.r; 

nor is T^pha, t. 1455 — 7, an exception to this. 
Examples of barren-flowered catkins are seen, not 
only in Salu' and Finns, but in several plants 
whose fertile or fruit-bearing flowers are not cat- 
kins, such as the Walnut, and, unless I am much 
mistaken, the Hazel-nut, i. 723. Each nut or seed 
of the latter has a permanent coriaceous calyx of 
its own, inadvertently called by Gsertuer an invo- 
lucrum, though he considers the whole as an 
amentum, which this very calyx provesitnottobe*. 
Ilumulus, the Hop, t. 427, has a catkin for the fer- 
tile flower only, 


It appears moreover Aat Carpinm, the Hornbeam, has hitherto 
erroneously been supposed to have an amininm tor the fertile flower. 
The true nature of the covering of Jhc seed, as well as of the common 
s^alk, proven it otherwise. 
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4. Upatha,/. 147. Sheath, a covering' which bursts 
longitudinally, and is more or less remote from 
the flower. This is exemplified in the Snow- 
drop, Galanthus nivalis, Engl. Bot. t. 19, the va- 
rious species of Narcissus, t. 17, 275 and 276, 
and the Arum, t. 1298. The Spatha of the latter 
incloses a Spadix, or elongated nceptacle, com- 
mon to many flowers, according to ihe genuine 
Liniifean idea of this kind of calyx, taken from 
Palm-trees. In these the Spadix is branched. 
In the bulbous o-encra above-mentioned I have 
thought it best to denominate the part in question 
a Bractea. See Engl. Ft. v. 2. 

5. Gluma, f. 148. Husk, the peculiar calyx of 
Grasses and Grass-like pljints, of a chafly texture. 
These husks are usually compressed, embracing 
each other at the base, as in Phleum pratensc, 
t. 1076. Sometimes they are depressed, flattened 
vertically, as in Briza, t. 540 and 1316. To the 
husk belongs the Arista,/. 149, Beard or' Awn, 
a bristle-shaped appendage, usually spiral, and 
possessing the property of an hygrometer. This, 
however, is not always present, even in different 
individuals of the same species. 

Unfortunately for the science, 

On the awn there \s no reliance/' 

So says, or rather sings, with more truth than sub- 
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limity, the ingenious author of the Flora Londi- 
nensis; fasc. 6, t. 8. 

The spiral kind of awn is most frequently at- 
tached to the Corolla of grasses, which is precisely 
of the same husky nature as their calyx, and is, 
by some botanists, considered as such. Specimens 
of glum(E 7nutica, beardless husks, ^ are seen in 
Phalaris canarknsis, Engl. Bot. t. 1310, and 
gluma aristateCt awned ones, in Lagurus ovatns, 
t. 1334, and Stipa pennata, t. 135G. 

6. Ptrich<£tium,f. 150. A scaly Sheath, investing 
the fertile flower, and consequently the base of 
the fruit-stalk, in some Mosses. In the genus 
Hypnum it is of great consequence, not only by 
its presence, constituting a pai t of the generic 
character, but by its dift'erence in shape, propor- 
tion, apd structure, serving frequently to discri- 
minate species. See Engl. Bot. 1 . 1037 — 9, 1182, 
1445 — 8, &c. ; see also the same part in Kedicra, 
t. 1443, 4, Linnaeus appears by his manuscripts 
to have intended adding this to the different kinds 
of calyx, though it is not one of the seven enu- 
merated in his printed works. Nor is he, surely, 
correct in allowing it to the genus Jwigermunnia. 
The membranous part which he there calls jjcri- 
chcEtium is strictly analogous indeed to the calyp- 
ira,f. 151, 162b, or veil of real mosses, esteemed 
by him a kind of calyx ; but as 1 presume with 
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Schreber, to reckon it rather a corolla, and Hedwig 
ouce thought the same, and as Jungermannia has 
more or less of a real calyx besides,/'. 152 a, see 
Engl. Bot. t. 771, &c., I would no longer apply 
the term pci'icfietti urn to this genus at all. 

The part called c«(ypfra being removed from 
the list, as being a corolla, the paichcetimn takes 
its place among the seven kinds of calyx. We 
lay less stress upon this coincidence than Lin- 
naeus might have done, when, according to the 
fashion of the times, he condescended to distribute 
his immortal Eh'ilosophia Botanica into 12 chap- 
ters and 365 sections, and reckoned seven parts 
of fructification, as well as seven species of calyx. 

. Volva,/. 153. Wrapper, or covering of the ilw?/!- 
gus tribe, of a membranous texture, concealing 
their parts of fructification, and in due time burst- 
ing all round, forming a ring upon the stalk, as in 
Agark'u-s' procerus, Sowerh. Fung. t. 190, and A . 
ca?npestris, the Common Mushroom, t. 305 ; such 
at least is the original meaning of this term, as 
explained in the Phil. Bot. ; but it has become 
more generally used, even by Linnasus himself, 
for the fleshy external covering of some other 
Fungi, which is scarcely raised out of tjh'^ground, 
and enfolds the whole plant when y<t^ng,/. 154. 
See Agaricus volvaceus, Sou'erh. t. Ij atid Lpcn- 
perdov fornkatum. t. 198; also the very curious 
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L. phalloides, t. 390, now made a distinct genus 
by the learned Persoon, under the name of Jia- 
tarrea phalloides. 

Linnaeus adopted from Caesaipinus the opinion 
that the Caly.r proceeded from the bark, like the 
leaves, because of its similarity in colour and tex- 
ture to' those organs. He even refined upon the 
original idea, and supposed this part to proceed 
from the outer bark, while the more delicate corolla 
originated in- the liber. What is now known of the 
physiology of the bark, as explained in several of 
our preceding chapters, renders this hypothesis to- 
tally inadmissible. 

The knowledge of the real use of leaves, see 
chapter 16, may however throw some light upon 
that of the calyx. Besides protection of the flower 
from external injuries, which is one evident use of 
this part, it appears highly probable that it may 
often contribute to the growth and strength of the 
stalk which supports it, as the leaves- do to that 
portion of branch below them. The stalk often 
swells considerably during the growth of the flower, 
especially just below the calyx, becoming more 
woody, an alteration frequently necessary for the 
support of the ripening fruit. When the calyx falls 
very early, as in the Poppy tribe, Papaver and 
Glaucium^ I cannot find that the flower-stalk is sub- 
‘-equently enlarged, nor in any manner altered ; 



OF THE COROLLA. 


203 


while in genera without number, whose calyx is per- 
manent, the stalk becomes not only more woody, 
^but often considerably thickened. 

II. CoROLX.A. The Corolla, vulgarly called the 
leaves of the flower, consists of those more deli- 
cate and dilated, generally more coloured leaves, 
which are always internal with respect to the 
calyx, and constitute the chief beauty of a flower. 
In tlie Rose the Corolla is red and fragrant ; in 
the Violet purple ; in the Primrose yellow. 

This term includes two parts, the Petal, Peta- 
ium, and the Nectary, Neciarium. The former 
is either simple, as in the Primrose, in w'hich case 
the Corolla is said to be monopetalous, of one 
petal ; or compound, &s in the Rose, in which it is 
polypetalous, of several. The Nectary is sometimes 
a part of the petal, sometimes separate from it. 

A monopetalous Corolla consists of two parts ; 
tlie tube, tul>us, the cylindrical part inclosed in 
the calyx of the Primrose ; and the limb, limbus, 
which is the horizontal spreading portion of the 
.same flower, f. 155. The analogous parts of a 
polypetalous Corolla, as in the Wall-flower or 
Stock,/. 156, are named the claw, unguis,/. 157 a, 
and the border, lamina, b. 

The Corolla is infinitely diversified in form in 
d iflerent whence Tournefort and Rivitius 

derived their methods of arrangement. It is called 
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regular when its general figure is uniform, as in 
the Rose, the Pink, the Columbine, Aquilegia vul- 
garis, Engl, Bot. t. 297, and Gentiana Pneunio- 
nanthe, t, 20 ; irregular when otherwise, as the 
Violet, t. 619, 620, Dead-nettle, t. 768, and La- 
thyrus, t. 805 and 1108. An equal Corolla, 
f. 156, is not only regular, but all its divisions 
are of one size, like those of the Primrose, t. 5, 
Campanula, t, 12 , or Sasifraga, t.d an unequal 
one, f. 158, is when some segments are alternately 
smaller than the others, as in Butomus, t. 651, or 
otherwise dill’erent, as in Aquilegia, t. 297. It is 
by no means always necessary, in defining cha- 
racters of genera, to use these last terms, it being 
sufficient in general to say that a Corolla is regular, 
in opposition to one that is irregular ; more es- 
pecially as some species of a genus may possibly 
have an equal corolla^ others an unequal one. 

The most usual shapes of a monopetalous co- 
rolla are 

campanulata,/. 159, bell-shaped, as in Campanula, 

t. 12 . 

infimdibuliformis,f. 160, funnel-shaped, Pulmona- 
ria, t. 118. 

hypocraieriformis, f. 155, salver-shaped. Primula, 
t. 4. 

rotata, wheel-shaped, that is, salver-shaped with 
''scarcely any tahe, Bor ago, t. 36. 
ringensyf, 161, ringeat, irregular and gaping like 
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tfie mouth of an animal, Lamium, 768 ; called 
by former botanists lubiata, lipped. 
personata,/. 162, personate, irregular and closed 
by a kind of palate, Antirrhinum, t. 129. 

Those of a polypetalous one are ' 
cruciformis,/. 156, cruciform, regular and like a 
cross, Dmtaria, f. 309, and Cheiranthi/s, 1. 1934. 
rosacea, rosaceous, spreading like a rose, Dryas, 
t. 451. 

papilionacca.,/. 163, papilionaceous, irregular and 
spreading, somewhat like a butterfly, Lathy- 
rus, t. 1108.’' The various petals which com- 
pose such a flower are distinguished by appro- 
priate names, as ve.i illum, f. 164, standard, the 
large one at the back ; ala,f. 165, wings, the 
two side petals i and carina,f. 166, the keel, 
consisting of two petals, united or separate, 
embracing the internal organs, /. 167. In Tri- 
folium all the petals are sometimes united into 
one at the lower part. 

inmmpleta, incomplete, when parts, which analogy 
would lead us to expect, are deficient, as in 
Amorpha, a papilionaceous flower apparently, 
but consisting of the vexillum only ; or Rittera 
of Schreber, /. 168, a rosaceous one with a 
single lateral petal, seeming as if four others 
had been stripped off. 

It is remarkable that irregular flowers sometimes 
vary to regular ones on the very same plant, as 
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in Bignovia radkaus, Curt. Mag. t.4S5; and 
" Antirrhinmn Linaria, f. 169, Engl. Bot. t. 658 
and 260. 

Linnaeus was of opinion that the Corolla origi- 
nated from the Liber or inner bark, as the Calyx 
from the outer, but this cannot be defended now the 
real physiology of the bark is better understood. 

The whole use and physiology of the Corolla have 
not yet been fully explained. As a protection to 
the tender and important parts within, especially 
from wet, its use in many cases is obvious, but by 
no means in all. Linnaeus imagined it to serve as . 
wings, to waft the flower up and down in the air, 
and so to promote the functions of the Stamens and 
Pistils, as will hereafter be described ; nor is this 
opinion unfounded. 

The late Mr. Christian Conrad Sprengel, of Span- 
dow in Brandenburgh,has ingeniously demonstrated, 
in some hundreds of instances, how the Corolla 
serves as an attraction to insects, indicating- by va- 
rious marks, sometimes perhaps by its scent, where 
they may find honey, and accommodating them with 
a convenient resting-place or shelter while they 
extract it This elegant and ingenious theory re- 
ceives confirmation from almost every flower wc 
examine. Proud man is disposed to think that 


Full many a flower is born to blusb unseen,’' 
because he has not deigned to explore it ; but we 
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Hnd tliat even the beauties of the most sequestered 
wilderness are not made in vain. They have my- 
riads of admirers, attracted by their charms, and 
rewarded with their treasures,' which very treasures 
would be.as useless as the gold of a miser to the 
plant itself, were they not thus the means of bring- 
ing insects about it The services rendered by such 
visitants will be understood when we have described, 
all the parts of a flower. 

Besides the above purposes, 1 have always con- 
ceived the Corolla to fulfil some important office to 
the essential parts of the flower with respect to air, 
and especially light. It not only presents itself in 
a remarkable manner to the sun-beams, frequently 
closing or drooping when they are withdrawn, but 
it is so peculiarly distinguished by beauty or bril- 
liancy of colour, that one cannot help supposing its 
functions somewhat difl’erent from those of the leaves, 
even with regard to light itself. Dr. Darwin calls 
the Corolla the lungs of the stamens and pistils, 
and with great probability, fox they abound in air- 
vessels. But when we consider the elaborate and 
peculiar secretions of a flower, the elastic inflamma- 
ble pollen, the honey, and the exquisitely volatile 
perfume, as we know from the curious discoveries 
of modern chemistry how great a share light has in 
the production of such, we cannot but conclude that 
the petals must be of primary importance with re- 
spect to their secretion by its means. 
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Sometimes the Corolla is very short-lived ; some- 
times very lasting, even till the fruit is perfected, 
though mostly in a faded condition. In double 
flowers I have observed it to be much more durable 
than in single ones of the same species, as Anemonies 
and Poppies, because, as I conceive, of its not having 
performed its natural functions, the stan)ens and 
4 )istils of aach flowers being obliterated, or changed 
to petals; hence the vital principle of their corolla 
is not so soon exhausted as usual. Phil. Trans. 
/or ]788 ,j5.'465. 

The Corolla, as already mentioned, is not essen- 
tial. Whatever its functions may be, they can be 
occasionally performed by the Calyx perhaps, or 
even by the Filaments of the Stamens ; as those of 
leaves are, in leafless plants, by the stems. When 
a flower has only one covering, it is not always easy 
to say whether that be a Calyx or Corolla. When 
green and coarse in texture, like the former, vre call 
it so, as in Chefiopodium, Engl. Bot. t. 1033, and 
1721—4, and the natural relationship of this genus 
to Polygonum, t. 1044, 989, 756, &c., leads us to 
reckon the same part in thie latter a coloured calyx. 
On the other hanfl, when, the part present is delicate 
and finely coloured,, like the generality of Corollas, 
we denominate it such,' as in Tulipa, t. 63, and 
others of the Liliaceous order. The great Jussieu 
terms this part in the Liliaceous plants, however 
beautiful, a Calyx. His definition of a Corolla is 
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“ that covering of a flower which is invested with 
the Calj’^x, being very rarely naked ; a continuation 
of the inner bark of the flower-stalk, not of its cuticle ; 
not permanent, but mostly falling off from the sta- 
mens ; surrounding or crowning the fruit, but never 
growing united with it; and having its parts or 
segments for the most part alternate with the sta- 
mens, which are equal to them in number.” By 
this rule the tube and six segments of a Nnrcmm, 
f. 17, 275, and 276, Grammar f. 150, ponstitute the 
Calyx, and then surely what Jussieu caffs a Crown, 
/. 1 47, b, and Linnaeus a Nectary, must be allowed the 
name of Corolla. On the other hand, the Spatha be- 
comes a Braciea. Consequently the whole order of 
Liliaceous flowers in general have a coloured Calyx 
only, which seems hardly admissible ; and yet I can- 
not conceal a recent discovery which strongly con- 
firms the opinion of ihy acute and candid friend. Two 
species of a new genus*, found by Mr. Menzies on 
the West coast of North America, have beautiful li- 
liaceous flowers like an Agapanthus, with three inter- 
nal petals besides ! Tutbaghia is a similar instance. 
I must however protest against the idea of the Co- 
rel la originating exclusively from' the inner bark, as 
well as of the cuticle not' being continued over it, 

I have, in a paper to the linTom Society, named this genus 
Br-oduea, in honour of the late James Brodic, of Brodi^, Esq. F.L.S. 
See Tr. of I^n. Soc. v. 10. 1. 


P 
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for reasons sufficiently apparent from the former 
part of this work. 

It is a Linnaean rule that the Stamens should be 
opposite to the segments of the Calyx, and alternate 
with the parts of the Corolla. Its author neverthe- 
less seems of opinion that no absolute means of dis- 
tinction between these two parts can be pointed out, 
except colour; of the insufficiency of which he is 
aware. If, however, the Corolla performs functions 
with respect ,to light which the Calyx does not, and 
those functrafe are indicated by its colour, a dis- 
tinction founded on such a principle is both correct 
and philosophical. We must then conclude that in 
most liliaceous plants, not in all, the two organs are 
united into one, and indeed the outside is, often 
green and coarse like a Calyx, the inner coloured 
and delicate; witness Ornithogalurn, t. 21, 130 and 
499, Narthedum, t. 536, &c. Linnaeus has the same 

;a respecting Daphne, f.; I]9 and 1381, and the 

\logy is confirmed by Gpdia, which is a Daphne 
with petals. In Trollius, t. 28, and Heileborus, t. 200 
and 613, Linnaeus considers as Petals what Jussieu, 
following Vaillant, thinks a Calyx. Of these plants 
’ we shall soon have occasion to speak again. 

I cannot but consider as a sort of Corolla the Ca- 
lypira or ¥eir of Moskes, which, Linnaeus reckoned 
a Calyx. ,Schrefaer,F very deep and critical in his 
inqnm€.s concerning' ffiese pkiits, and Hedwig, so 
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famous for his discoveries among them, were both 
of this opinion, though the latter seems to have re- 
linquished it. The org-an in question is a membra- 
nous hood, covering tlie unripe fruit of these dimi- 
nutive vegetables, like an extinguisher,/. 151 ; but 
soon torn from its base, and elevated along with the 
ripening capsule. See Engl. Hot. i. 5.58, &c. The 
great peculiarity of this part, whatever it be called, 
consists in its summit performing the office of a 
stigma, as Hedwig first remarked. In Jungermannia, 
f. 152, t.lll, &c., the very same part, differing only 
in usually bursting at the top to let the fruit pass, 
is named by Linnaeus a perichatium, but very in- 
correctly, as has already been hinted. 

Whatever office the petals may perform with re- 
spect to air and light, it is probable that the, oblong 
summit of the Spadir in A mm, 1. 1298, answers the 
same^purpose. When this part has been for a short 
time exposed to tlie light, if assumes a purplish- 
brown hue, which M. Sennebier seems to attribute 
to the same cause which he thinks produces the 
great heat observed in this flower, the rapid combi- 
nation of oxygen gas with the carbon of the plant ; 
a hypothesis hardly adequate to explain either. 

Nectarimn, the Nectary, may be defined that part 
of the Corolla which contains or which secretes 
honey. It is perhaps in effect nearly universal, as 
hardly a flower can be found that has not more or 
less honey, though this liquor is far from being uni- 
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versally, or even generally, formed by an apparatus 
separate from the Petals. In monopetalous flowers, 
as Lamiwn album, the Dead Nettle, t. 768, Gram- 
mar f. 2], the tube of the corolla contains, and 
f)robably secretes, the honey, without any evident 
Nectary. Sometime.s the part under consideration 
is a production or elongation of the Corolla, as m 
Violet'< ; sometimes indeed of the Calyx, as in the 
Garden Nasturtium, Tropaohm, Curt. t. 2d 

and 98, Grammar f. 228, whose Calyx,/. 170, par- 
t,i^kes miich'O# the nature of the petals. Sometimes 
it is distinct from both, either resembling the pe- 
tals, as in A(juilcgia,f. 171 , JCugi. Bot. 1. 297, and in 
the Orch'idece ; or more different, as in Epimedium, 
f. 172, 173, t. 438, Gram.J.2ZA, IMeborm, t.200 
and 613, Gram. f. 214, 215, Aconitum, the common 
Monkshood, and Delphinium, the Larkspur. Such at 
least is the mode in which Linnaeus and his followers 
understand the four last-mentioned flowers; but 
.Inssieu is of a different opinion, and he even calls the 
decided Nectary of Ephmdiumixnmternz] petal! Dif- 
ficulties attend both theories. It seems paradoxical 
to call petals those singular bodies in Acnpilim, 
f. 174, like a pair of little birds, which are mani- 
festly formed only to hold the honey, and not situa- 
ted nor coni.structcd so as to perform the proper func- 
tions of petals ; but on the other hand Ranunculus, 
Engl. Bot. 1 . 100, .515, and 516, one of the same 
natural order, has evident calyx and petals, which 
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latter liave a iKMiey-heariug- pore lu then claw, evin- 
cing tlicir affinity to the less petal-like Nectaries 
just described. Other instances indeed of Nec- 
taries in the claws of petals are found in the Crown 
imperial and Lily. These only confirm more 
strongly the compendious construct! m of the Lily 
tribe, the leaves of their flowers m these examples 
being Calyx, Petals and Nectaries all in one. 

The most indubitable of all Ncetaiies, as actually 
secreting honey, are those of a glandular kind. In 
the natural order of Cruciform plants, composing 
the Linnman class Tetf&d^Hamia, these are gene- 
rally four green glands at the base of the Stamens 
See Datfaria, Engl. hot. L 309, Sisymbrium, t. 525, 
and liruAsicu, t. G37. In Satlv, 1. 1488, and Gera- 
nium, t. 322, 75, &c., similar glands ai'c observable , 
whilst in Felargonimi, the African Geranium, 
Grammar f. 227, the^jj^ctary is a tube rimning 
down one side of liie flower-stalk. 

The elegant /A/wmw, Engl. Vot. f. 82, of which 
we arc now acquainted with two new American spe- 
cies, lias a most elaborate apparatuscalled by LiimiCus 
Nectaries, f. 175, but which the cautious Jussieu 
names Scales only. Linnreus usually called every 
supernumerary part of a flower Nectai^% from ana- 
logy alone, though he might not in every case be able 
to prove that such parts produced honey. This is 
convenient enongjr for botanical distinctions, though 
perhaps not always right in physiology; yet there 
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is nothing’ for which he has been more severely and 
contemptuously censured. He was too ■wise to an- 
swer illiberal criticism, or he niifghthavcrctjuircd his 
adversaries to prove that such parts were not h' <'etarii!S. 
Sometimes possibly he may seem to err, like L'Heri- 
tier, in calling abortive stamens by this name. Vet 
who knows that dieir filaments do cot secrete honey, 
as wi^i as the tubes of nomeroos fiowers ? And 
though abortive as to Anthers, the Filament, cou- 
tinoing stro}^ and vigorous, may do this office. 

Honey i^'^bt absolutely confined to the flower. 
The glands on the footstalks of Passion-flowers yield 
it, and i^exude.s from the flower-stalks of some lili- 
aceous plants. 

The sweet viscid iique^B question has given rise 
to much diversity of opinion respecting its use. Pon- 
tedera thought it was absorbed by the seeds for 
their nourishment while %;n|ing, as the yolk of the 
egg by the chick. But Linnaeus observes in reply, 
the barren flowers produce it as well as fertile ones, 
witness Urtica and ShEr. In some instances the 
fertile flowers only are observed to bear honey, as 
Phylianthus and but such cases are rare. 

Even i)arwin says the honey is the food of the sta- 
mens and pfstils, not recollecting that it is often 
lodged in spurs or cells quite out of their reach. 

There can be no question that the sole use of the 
honey, with respect to the plant, isj. to tempt insects, 
who in procuring it fertilize the flower, by disturbing 
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(lie (it vt ol the Slanjens, and even cany that isuh- 
.st;uic< from the barren to the fertile blo.^sboins. 

d. 8 i’AMI.\a. The Stamens, formerly called Chivess, 
aie various in number in dillereut flowers, from 
one to some hundreds. Their situation is inter- 
nal with respect to the parts we have been de- 
scribiug- ; eternal to the Pistils, at least in simple 
flowers. 

These organs ,are essential, there Wug no plant 
hitherto discovered, after tlje most’ careful re- 
search, that is destitute of them, either in the 
same flower with the pistils, or a separate ode of 
the same species. 

A Stamen, /. 170, connnonly consists of two 
parts, the Filament, a, Filatnentum, and Anther, b*, 
Anihera, the I'ontier being merely what supports 
the latter, which is the only essential part. Va- 
rious forms and proportions of Filaments may be 
seen hi the Tulip, where they are six in number, 
thick and short, Engl. Bot. t. 03 ; the Pink, 
where .they are ten, much more slender, and an- 
swering to the idea of a filament or thread, /. 02 ; 
and Anemone, i. 51, where^ they are numerous. 
They are commonly smooth, but sometimes, as in 


* 1 submit to the opinion of Professor Martyn in adopting this 
word, for the reasons given in his Language of Botara/, more espe- 
rijilly As general ^practice seems to favour its use. 



Verbascuffi, t. 58, 59, bearded. In Mctalauit, 
Ex'ot. Bot. t. 3G and 50, they are brauo'ied ; uud 
in Prunella, Engl. Bot. t. 001, forkwl, cue point 
only bearing an Anther, In ArisUtlndna, L 308, 
they are wanting, and nearly so in Potoj/iogdon, 
t. 376, Qramntar fi 1^$., , 

The Attther is the only essenijaj parti of a Sta- 
men. It is generally of a membranous texture, 
consisting of two cells or cavities, bursting longi- 
tudinally at their outer edges^ as in the Tulip. 
In EriatyBngl. Bot. t. 1013 — 15, it opens by 
pores near the summit, as in the Potatoe-blossom. 
Very rarely the Anther has four cells, as 'J'dra- 
theca, Bot. of N, HoU. i, 5, and E.vol, Bot. i. 20* 
— 22. Sometimes it is ornamented witli a crest, 
as in ,many Erica, and the genus Pinus. See 
Mr. Lamberts splendid work. 

The Pollen, or Dust, is contained in the Antlier, 
from which it is thrown out chiefly in warm dry 
weather, when the coat of the latter cou tracts and 
bursts. The Pollen, though to the iiakoil eye a 
fine powder, and light enough to be wafted along 
by the air, is so curiously formed, and so various 
‘in different plants, as to be an interesting and 
popular object for die microscope. Each grain of 


In this jilatcHlie cngiaverhas hy ariAsktsexpressyd the section of 
the yqther, at* to look luorc Bki? a grriHcn, though the Original 
drawing was cc/rteci 
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it IS commonly a niembrauous bag, round nr an- 
gul. r, rough or smooth, which remains enlire till 
it njcets with any moisture, being contrary in this 
I cspcct to the nature of the Anther ; then it bursts 
v\jth great force, discharging a most subtile va- 
pour. In the Orchis family, and some other 
plants, the pollen is of a glutinoos nature, Wy 
dili'erent from its usual aspect. See remarks on 
Jlltrabilh longijiora, Exot. Bot. v. 1, 44, Gram- 
mar f. 1G7. 

The Stamens are changed to peMls in double 
flowers, and rendered useless. They are often ob- 
literated by excessive nourishment, or when the 
plant increases much by root, as in the Fiery Lily, 
or true Li Hum hulbij'erum, as well as in Mints. 

PisTiLLA. The Pistils, no less essential than 
the Stamens, stand within them in the centre of 
the flower, and are generally fewer. When in a 
diflerent flower, on the same Or a different plant, 
they are not always central. Linnaeus conceived 
them to originate from the pith, and the stamens 
from the wood, and hence constructed an inge- 
nious hypothesis, relative to the propagatida of 
vegetables, which is not destitute of obseftations 
and analogies to support it, but not countenanced 
by the anatomy and physiology of the parts al- 
luded to. 

Fach Pistil, /• 1 77, consists ot three parts. 1 , the 
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Gernien. a, or rudiment oi' the youiu^’ I'rii t and 
seed, which of course is essential; 2, tl SU/- 
lus, b, style, various in leiiixlh aud thi. kness, 
sometimes 'dltoe-ether wanting-, and when [ la :-cnl 
servino merely to elevate the third part, 
c. This last IS indispensable, its shapi is va- 
rious. cither .simple, scarcely more than a 'lomf , 
or capitate, forming a iiltle round head; ci \ari- 
ously lobed. ISx'metinies it is hollow, and p iping 
more especially when the flower i.s in the hi-jh' sl 
perfection; very generally downy, and always 
more or less moist with a peculiar viscid fluid, 
which in some plants is so copious as to I'orin a 
large drop, though never big enough to fall to 
the ground. This moisture is designed for the 
reception of the pollen, which explodes on meet- 
mg with it jfeand hence the seeds are rendered ca- 
of ripening, which, though, in many plants, 
fnll/orraed, tliey would not otherwise be. 

^ germen appears under a variety of shapes 
and Ss;^^ It is of gr^t moment for botanical 
distin^ions to observe whether it be superior, 
that is, above the bases of the calyx aud corolla, 
as in tbe ’^Strawberry and Raspberry ; or inferior, 
below tb^m, *as in the Apple and Pear. Very 
rarely indeed tlie Germenis betwixt the calyx and 
corolla/ as in Lhinaa, Engl. Bot. t. 433, of which 
fi&o^angumrba, 1. 1312, is reckoned by Linnmus 
aiy/example ; but the corolla there has real! y a tube 
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y eaibraciuo- ihe (iermen. In Ac/a.i a, i. 45S, 
tin: alyx is hall' inferior, the corolla superior- 
^Vh. ,1 in botanical lang'uage we say gcrinen su- 
It IS equivalent \.o flowar iiifi'riur ; but it 
i> S' oeliiiies iHoro eouvenient and proper, for the 
sak( of analogy or uniforaiity, to use one mode 
«'! |■^presMou than the other. 

1 istiis are soinetiinos obliterated, ihougli oft- 
ton / changed to petals, in double dowers, as well 
,is the stamens ; but I have met with a much 
more remarkable change in the Double Cherry, 
ot the pi.stil into a teal leal, exactly conformable 
to the proper leave.s of the tree, only smaller. 
By this we may trace a sort of round in the vege- 
table constitution. Beginning at the herbage or 
leaves, we proceed insensibly to bracteas in many 
species ‘of Salvia, or to both calyx ;4ind corolla in 
the Garden Tulip, which frequently has a leaf 
lialf green half coloured, either in the flower or 
on the stalk just below it. Anemone alpina pro- 
duces occasionally a petal among the segments of 
its involucrum or bractea. Geum rivak, Engl. 
Hot. t. 100, when cultivated in dry gravelly 
ground, exhibits such transformations in abun- 
dance. Between petals and stamens there is evi- 
dently more connection, as to their nature and 
functions, than between any other organs, and 
they commonly flourish and fall together, ll'et 
only one instance is known of petals changing 
to Ntarnens, which J)r. Withering has comme- 
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aiorated, in the Black Currant, Jlibes nigrum. 
On the other hand, nothing is more frequent than 
the alteration of stamens to petals. Here then 
the metamorphosis begins to be retrograde, and it 
is still mor6 so in the Cheriry above mentioiird, 
by Wbicb wc return to the herbage again. — Tlu 
line of distinction seems to be most absolute la 
tween stamens and pistils, which never ihan^e 
into each other*; on the contrary, ])istils, as hi 
see, rather turn into petals, or even into leave^ 

5. Peiucarpium. Tlie Seed-vessel, extremely v a 
rious in different plants, is fbrnicd of the gcrinen 
enlarged. It is not an essential part, tlie seeds 
being frequently naked, and guarded only by the 
calyx, as in the first order of the Linnecun < lass 
Dldynamios of which Lamiuin, Engl. Rot. t. 7()H, 
and Gakopsis^ t. 667, are examples ; also in the 
great class of compound flowers, Spigateiia, as 
well as in t. 724, Polygonum, t. 989, the 

Umbelliferous tribe, numerous Grasses, &c. 

The use of the Setfd-vesscl is to protect the 
seeds till ripe, and then in some way or other to 
promote their disperlion, either scattering them 
by its elastic power ; dr sef'lring for the food of 
animals in whofee duUg the seed.s vegetate; or 
promoting the same d&d by various other means. 
The same organ which remains closed so long as 
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it is juicy or moist, splits and flies asunder when 
dry, thus scattering the seeds in weather most fa- 
vourable for their success. By an extraordinary 
provision of Nature, however, in some annual 
species of Mesenihryanthamm, f. 178, natives of 
sandy deserts in Africa, the seed-vessel opens 
only in rainy weather ; otherwise the seeds might, 
in that country, lie long exposed before they met 
with sufficient moisture to vegetate, 

Mons. Richard, a most able physiological bo- 
tanist, has thrown much light upon the Seed-ves- 
sels and Seeds of plants, in his Analpe du Fruit, 
translated into English by Mr. John Bindley in 
J819. We have only to regret that the subject 
18 encumbered with too many new, generally need- 
less, terms, of which the editor seems to have 
been aware. 

The chief novelties in this publication, besides 
various particular corrections, and a luminous 
precision of observation throughout, consist, first, 
in the author’s peculiar idea of a Perirarpium 
taken as a whole. Whatever substances occur 
between the cuticle and the internal skin, or pari- 
etal membrane, tlie latter immediately surround- 
ing the seed, M. Richard considers as one body 
or organ, under the name of Sarcocaty, meaning 
the Flesh of a Fruit Thus the flesh of a Peach 
or Plum is identified with the shell of its nut or 



usii ©f an Apple wu\i its r«rc. This 
may be called a difference of words only, i»if it 
seems incorrect in fact. There is from the first 
a distinct Vine drawn between the shell of a stone 
fruit, and its surrounding- pulp, nor does it appear 
to me that any thing is gained by confounding 
them. The next novelty which M. Richard pro- 
poses, is no less than a new primary principle of 
natural classification, founded indeed, like the 
old one, on the ^germination of plants, but not 
on the same part of the Embryo. It will be more 
easily explained when wc come to consider the 
structure of a Seed, in a subsequent part of this 
chapter. 

1. Capsula, a Capsule, is a dry seed-vessel of a 
woody, coriaceous or membranous texture, gene- 
rally splitting into several valves ; more rarely 
discharging its contents by orifices or pores, as 
in Campanula and Papaver ; or falling off entire 
with the seed. Internally it consists either of 
one cell or several ; in the latter case the parts 
which separate the cells are called d’mepimenta, 
partitions. The central column to which the 
seeds are usually attached is named columella. 
See Datura Stramonium, f. 179, Engl Bol. 
t. 1288. 

Gaertner, a. writer of primary authority on fruits 
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and seeds, reckons several peculiar kinds of Cap- 
sules, besides what are generally understood as 
such ; these are 

Utriculus, a Little Bladder, which varies in 
thickness, never opens by any valves, and falls off 
with the seed. I believe it never contains more 
than one seed, of which it, is most commodiously, 
in botanical language, called an external coat, ra- 
ther than a Capsule. Gaertner applies it to Cheno- 
podium, as well as to Clematis, &c. In the former 
it seems a Pellicula, in the latter a Testa, as we 
shall hereafter explain. 

Samara is indeed a species of Capsule, of a 
compressed form and dry coriaceous texture, with 
one or two cells, never bursting, but falling off en- 
tire, and dilated into a kind of wing at the sum- 
mit or sides. It is seen in the Elm, the Maple, 
the Ash, Engl, Bot. t, 1692, and some other 
plants. This term however may well be dispensed 
with, especially as it is the name of a genus 
in Linnaeus ; an objection to which Cotyledon too 
is liable. The same thing, or nearly so, is now 
called Acheniim, as if science were not enough 
burthened with terms already. 

Folliculus, a Follicle or Bag, reckoned by Lin- 
naeus a separate kind of seed-vessel from the Cap- 
sule, ought perhaps rather to be esteemed a form 
of the latter, as’ Gaertner reckons it. This is of 
one valve and one cell, bursting lengthwise, and 
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bearing the seeds on or near its ed es, or on 
' a receptacle parallel therewith. Inst tnees are 
found in Vinca, t. 514, Puoma, i. 1513, and Fm- 
bothrium, Bot. of New Holland, t. 7 — 10. 

Cekeum of Gsertner, separated by him from cap- 
sules, is, a nto^ or less aggre- 

gate, not solitary, whose sides are elastic, project- 
ing the seeds with gr^at force, as in Euphorbia ; 
also Boronia, Tracts on Nat. History, t. 4 — 7. 
This seem.s by no means necessary to be esteemed 
otherwise than a sort of capsule, though the Lin- 
naean natural order of Trkocca derives its name 
from hence. 

2, Siligua, f. 180, a Pod, is a long dry solitary 
seed-vessel of two valves, separated by a linear 
receptacle, along eacl» of whose edges the seeds 
are ranged alternately, as in the class Tctrady- 
namia. See Cheiranthus, Engl. Bot. t. 4C2, and 
Cardamine, t. 80 ; also Bignonia echinaia, figured 
by Gsertner, t. 52, f 1, which, though cautiously 
called by him a capsula siliquosa only, is as true 
a filigua, according to his own definition, and 
every body’s ideas, as possible ; so is also that 
of Chelidonium. He justly indeed names the 
fruit of Paonia, capsula legununosa, a follicle with 
him being a,8ingle-Falved ct^sule, with the seeds 
marginal as in a legwmc. 

Silicula^f, 181, a> Poach, is only a Pod of a 



.sliojt or rounded figure, like Draba verna, Engl. 
Bo!, t. 58G. In some instances it nearly "ap- 
proaches a Siliqua, but the difference is generally 
sufficient for practical use. 

3. Legumen,/. 182, a is the ijecaUaf soli- 

tary fruit of the .P^a Wndf fdnffeff'Of two 
valves, without any longitudinal partition, and 
bearing the seeds along one of its margins only. 
See Engl. Bot.t. 1040, 805, ^c. The Tamarind is 
a Legume filled with pulp, in which' the seeds are 
lodged. The Capsules of and some 

other plants allied thereto, justly indicated by 
Gaertner as approaching very nearly to the defini- 
tion of Legumes, differ essentially in not being 
solitary, and in consisting each but of one valve, 
being in reality Follicles. Some Larkspurs indeed 
bear such capsules solitary, but analogy teaches 
us their true nature. 

When a Legume is divided into several ceils, it 
is either by transvei^e constrictions, or by in- 
flexion of the valves ; never by a separate longi- 
tudinal partition ; see Dblichos furpureus, Exot. 
Bot. t. 74. 

A Legume composed at single-seeded joints, 
which do not burst, but often separate froin each 
other in decay, has* lately been distihguished 
by the name of Lomentunii a word hot in this 
case correctly applied. Uedymhm w an example 
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of such a seed-vessel. Sometimes it consists of 
'only one joint, or cell. 

Sometimes a Legume of two valves lodges but 
one seed, as in many species of Trifoinm ; see 
Engl. Bot. t. 1048. It is only by analogy that 
such are known to be Legumes. Vimhwria demi- 
(lata, Exot. Bot. t. 27, has rather a lomentum of 
one joint. 

4. Drupa,f. 183, a Stone-fruit, has a fleshy coat, 
not separating into valves, containing a single 
hard and bony Nut, to which it is closely at- 
tached ; as in the Peach, Plum, Cherry, &c. ; see 
Engl. Bot. t. 706 and 1383. The Cocoa-nut is a 
Drupa with a less juicy coat. 

Sometimes the Nut, though not separating into 
distinct valves, contains more than one cell, and 
consequently several seeds. Instances are found 
in Cornus, t. 249, Gcertner, t. 26, and Oka, the 
Olive, Fl. Grac. t. 3, Grammar f. 173, though 
one cell of the latter is commonly abortive. 

5. Pomum,f. 184, an Apple, has a fleshy coat like 
the DrMp^f, but containing a Capsule, or Capsules, 
with several seeds, as in common Apples and 
Pears ; see Pyrus domestica, t. 350 ; and Mespilus, 
Gartn. t. 87. Engl. Fl. v. 2. 358. 

This is comprehended by Gaertner under the 
different jkinds of Bacca, it being sometimes 
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scarcely possible to draw the line between them ; 
witness the Linnaean genus Sorbus. 

6. Baccayf, 185, a Berry, is fleshy, wdtliout valves, 
containing one or more Seeds, enveloped with 
pulp. It becomes more juicy internally as it ad- 
vances to maturity, quite contrary to the nature 
of a Capsule, though the difference between these 
two unripe fruits may not be discernible, and 
tiiough some true Berries, when fully ripe, finally 
become of a dry and spongy texture ; but they 
never open by valves or any regular orifice. Ex- 
amples of a are .seen in Airopa Belladonna, 

Engl Bot. t. 592, and Ribes, L 1289 — 92. The 
same part in Ilcdcra, t, 1267, is of a more mealy 
substance. In Cttctihalus, t. 1577, The coat only 
is pulpy. In Trientalk\ t. 15, the fruit has been 
mistaken fora berry till very lately, having been 
wrongly described by LinnaEUis, and inaccurate- 
ly delineated by (rgertner ; see his t, 50. It is 
really a Capsule, naturally of 7 valves, and the 
roundish dark-coloured Seeds ai’e each invested 
with a white reticulated Tunic or Arillus, of great 
beauty, essentially distinguishing this genus 
from Lysiviachm, independent of number of parts. 
See Engl. FLv. 2:207. \ 

Jiacca composita, f. 180. a Coropotincl Bem^ 
consists of several single ones, each containing a 
seed, united together, as in Raspberry, 

q2 
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Bramble, &€., Engl. Bot. f. 715, 716, 826, 827. 
Each of the separate parts is denominated an 
Acinus, or Grain, which term Gairtncr extends to 
the simple raany-seedcdberries of the Vine, Goose- 
berry, &c. Some call these Grains Enipu', very 
erroneously ; their Seeds, though hard, being no 
real Nuts, as they have but a simple Testa, lined 
with as simple a Alembrana. A Nut must have a 
shell besides the true Testa, like the Walnut, 
Hazel-nut, Peach-stone, Ac. 

The Orange and Lemon are true Berries, with 
a thick coat. The Melon and Cucumber tribe 
have a peculiar sort of Berry, for which Gscrtncr 
uses the name of Pepo, Gourd ; and he defines it 
a Berry whose cells, together with the seeds, are 
remote from the axis or centre, the seeds being 
inserted into the sidjes of the fruit. Passijhra 
suberosa,/. 187, Exot. Bot. t. 28, shows this in- 
sertion, being nearly allied to the same tribe ; but 
in this genus the pulp invests each seed sepa- 
rately, forming AcvVii, within the common cavity. 

Some fruits ranged by Linnseus as D?'upa; with 
many seeds, on account of the hardness of the 
shells of those seeds, are best perhaps, on account 
of their number, considered by Gaertner as Bacca. 
Mespilus, the Medlar, has been esteemed one of 
these, but it is rather a Pomum. 

There are several spurioms kinds of berries, 
whose pulp is not properly a part of the fruit, but 
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originates from some other organ. Thus, in the 
Mulberry, as well as the Strawberry-Spiiuich, 
Blitum, Curt. Mag. i. 276, the Calyx, after flow- 
ering, becomes coloured and very juicy, investing 
the seed, like a genuine berry. The Corolla ol 
CumnieUna Zanonia underfiroes a similar change, 
forming a black very juicy coat to the capsule, 
being totally altered both iJi shape and .‘-uhstance 
from its appearance in the flower. In the Juni- 
per, Bat. t, 1 100, a few scales of the fertile 

catkin become succulent, and coalesce into a glo- 
bular berry withthreeor moreseeds, to which Gccrt- 
ner applies the term galhulus^ the classical nan^ of 
t!)G Cypress fruit, which last however is as true a 
Mrohilius or cone as that of the Fir. iy the Yew, 
/. 740, Granunar f, 275, some have thought it a 
calyx, others a peculiar kind of receptacle, which 
becomes red and pulpy, embracing the seed. Jya- 
marck lias, in his Encyclopvdic^ v. 3. 228 , c.' mi- 
dered this fruit as a real bacca or dritpa^ with the 
idea or definition of either of which it cannot by 
any means be made to accord, being open at the 
top, and having no connection with the 
which crowns the seed itself. The same writer 
mistakes for a calyx the scales, which analogy 
shows to be bracteas ; and I cannot but think Jus- 
sieu and Gaertner more correct in their ideas of 
this singular fruit, when they call the pulpy part 
in question a receptacle, though the term calyx 
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seems less pariidoxical, and is perhaj > still more 
just*. c do not kinnv euun;j:li of Tu ns inn ifcra 
todraw any ('onclusions fcom tlitiico. hu e Gd j iiia'. 
t. 91. Ill the Strawberry, Bol. t. 1524, vrdiaf 
is commonly called the berry is a pulpy receptacle, 
studded with naked seeds. In the Fig. GurhuT, 
^.91, Gnmmarf.d'2 — 95, the whole fruit is a juicy 
calyx, or rather common receptacle, containing in 
its cavity inhtimerable florets, each of which has a 
proper calyx of its own, that becomes pulpy and 
invests the seed,asinitsnearrelation theMulberry. 
The Paper Mulberry of China is indeed an interme- 
diate genus betw'een the two', being as it were a Fig 
laid open, but without any pulp in the common re- 
ceptacle* This last very iiiteresting tree, hardy in 
our climate, now bears the name of Broussonctiapa- 
pyrifera, And)'. Rvpos. t.488,in honour of Dr. Peter 
ilaria Augustus Broiissouet, whose life has ap- 
peared in the Annaks of the ^sinnsian Society 
of Paris, fasc. !, for March 1824. Few botanists 
could bettor deserve such a memorial ; and the 
intimate friend of many years who now bears tes- 
timony to his worth, could have supplied many 
more particulars of his eventful life and various 
talents. After suft’ering all the persecution that 
an honest man could undergo, during the tyranny 


* Hernandiaf Gdifin, t 40, has a similar, though not succulent, 
calyx, and the green my> of the Oa«el-aut is akia it. 
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of t!i execrable Robespierre, and .seekintr .shelter 
at deferent times in S[)ain, Barbary, and England, 
lie (l ed at Monlpeiiier, bis native place, July 27, 
1807, aged 4{!. — The parts of fructification of the 
Brhussonetia are well delineated in the 69th plate, 
fig. 19, of M. Mirbel’s Elhuens de Botanique, in 
which Mmrk also, I cannot help remarking, the 
structure and germination of numerous seed.s are 
represented with peculiar beauty and fidelity. 

7. Strobilusyf. 188, a Giftne, is a Qatkin hardened 
and enlarged into a Seed-vessel, as in Fhms, the 
Fir, Grammar f. 276. 

In the most perfect examples of this kind of fruit, 
the Seeds are closely sheltered by the scales, as by 
a capsule, of which the Fir, Cypress, &c., are in- 
stance.s. in the Birch and Alder they have a kind 
of capsule besides, and in the Willow, Gram, 
f. 85 — 87, and Poplar, a stalked bivalve capsule, 
still more separate from the scales. The Plane- 
tree, the Zi’ywirfttw/Rrrand the Comptonia, 

have globular catkins, in which bristles or tubercles 
supply the place of scales. See Gmrtner, t. 90. 

6 Semina. The Seeds are the sole “ end and aim ” 
of all the. organs of fructification. Every other 
part is, in some manner, subservient to the form- 
ing, perfecting, or dispersing of these. A seed 
consists of several parts, some of which are more 
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essential than others, and of these I siull speak 
fifst , . . ; . 

Embi'yo, f.% 4, the Embryo, or Germ, is the 
roost esseiitial of all, to which the rest are wholly 
subservient, and without which no seed is perfect, 
or capable of vegetation, however complete in 
external appearance. Linnseus, after Ca^salpinus, 
names it the Corctiliim, or Little Heart, and it is 
the point whence the life and organization of the 
future plant originate, as already explained, 79. 
In some seeds, it is much more conspicuous than 
in others. The Walnut, the Beau, Pea, Lupine, 
&c., show the Embryo in perfection. Its internal 
structure, before it begins to vegetate, is observed 
by Gaertner to be remarkably simple, consisting 
of a uniform medullary substance, inclosed in 
its appropriate bark or skin. Vessels are formed 
as soon as the vital principle i.s excited to action, 
and parts are then developed which seemed not 
previously to exist, just as in the egg of a bird. 
In position, the Embryo is, with respect to the 
base of the whole flower or fruit, either erect, as 
in the Dandelion and other compound flowers, re- 
versed as in the Umbelliferous tribe, or horizontal 
as in the Date Palm,/. 199, b, Gartner, t. 9. In 
situatioii it is most commonly within the substance 
of the seed, and either, central, as in Umbellife- 
rous plants, or excentric, out of the centre, as in 
Coffee; in Grasses however it is external. Its 
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direction is either straight, curved, or even spiral, 
ill various instances. The Embryo of seeds that 
have a 'single cotyledon, or noiie at all, is pecu- 
liarly simple, veithout any notch or lobe, and is 
named by Gmrtner Embryo monocotykchneus. 

Cotyledones, the Cotyledons, or Seed-lobes, are 
immediately attached to the Embryo, of which 
they form, properly speaking, a part. They are 
commonly two in number,^. 7 ; but in Phnis, and 
Dombeya, the Norfolk Island Pine, they are more, 
3, as already mentioned, p. 81. When the seed 
has sufficiently established its root, these gene- 
rally rise out of the ground, and become a kind of 
leaves. Such ia the true idea of the organs in 
question ; but the same name is commonly given 
to the body of the seed in the Grass and Corn 
tribe, the Palms, and several other plants, thence 
denominated Monocotykdoyies, because the sup- 
posed Cotyledon is single. The nature of this 
part we shall presently e.xplain. It neither rises 
out of the ground, nor performs the proper func- 
tions of a Cotykdon, for ivhat these plants produce 
is, from the first, a real leaf j or^ if the plant has 
no leaves, the rudiment of a stem, as in Cuscuta. 
In either case, the part produced is solitary, never 
in pairs : henQe Gmrtner was misled to reckon 
Gyomm Nelimbo, E.vot. Bbt. t. 3P 32, among 
the monocotyledonous plants, because of the body 
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of its seed remaining in the earth, and the leaves 
springing- one at a time from the Embryo, just as 
in the Date Palm, Wheat, Barley, &c. But it has 
a pair of subteitaneous Cotyledons, 

The supposed Seed-lobes of Mosses, according 
to the observations of Hedwig, Ftmd. part 2. t. 6, 
so numerous and subdivided, f. 195, 196, are 
shown by the observations of Mr, James Drum- 
mond, Tr. of Linn. Soc. v. 13, 24 — 27, to be truly 
radicles, some of which serve to imbibe nourish- 
ment from the earth, others perhaps from the at- 
mosphere, like those of many parasitical Orchidca' 
in India. The stems of numerous Mosses, grow ing 
in wet situations, abound with these fibrous ap- 
pendages, Mr. Lindley, in a note at p. 42 of 
his translation of Richard on Fruits and Seeds, 
alludes to Mr. Drummond’s paper, as materially 
supporting the opinion of Cryptogamous plants 
being propagated without impregnation. But it 
rather proves the contrary, as demonstrating the 
vegetation of their Seeds, whose impregnation, 
by the means of Anthers, Hedwig has sufficiently 
ascertained. 

Albumen, the White*, is a farinaceous, fleshy, 
or horny substance, which makes up the chief 


Endosperm of Richard, who too strictly insists on its being inva- 
riably presfent in plants of the same natural order. 
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bulk of some seeds, as Grasses, Corn, Palms, 
Lilies, never rising out of the ground, nor assuming 
tlie officeof leaves, being destined solely to nourish 
the germinating embryo, till its roots can perform 
their office. In tlie Date Palm,/. G<Ertner, 
t. 9, this part is nearly as hard as a stone ; in 
Mirahilis, E.rot. Bat. t. 23, it is like wheat flour. 
It is w'anting in several tribes of plants, as those 
with compound, or w’itli cruciform flowers, and 
the Cucumber or Gourd kind, according to Gmrt- 
ner. Some few Leguminous plants have it, and a 
great number of others which, like them, have 
cotyledons besides. We are not however to sup- 
pose that so important an organ is altogether ab- 
sent, even in the above-mentioned plants. The 
farinaceous matter, defined to nourish their em- 
bryos, is unquestionably lodged in their cotyle- 
dons, whose sweet taste as they begin to germi- 
nate oft^u evinces its presence, and that it has 
undergone the same chemical change as in Barley. 
The Albumen of the Nutmeg is remarkable for its 
eroded variegated appearance, and aromatic qua- 
lity ; the cotyledons of this seed are very small. 

Vitelhis, the Yolk, first named and fully illus- 
trated by Gaertner, is allowed to be less general 
than any of the parts already mentioned. He 
characterizes it as very firmly and inseparably 
connected with the Embryo, yet never rising out 
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of the integuments of the seed in germination, 
but absorbed, like the Albumen, for the nourish- 
ment of the Embryo, if the Albumcnhe present, 
the Vitellus is always situated between it and the 
Embryo, and yet is constantly distinct from the 
former. The Vitellus is esteemed by Gaertner to 
compose the bulk of the seed in Fuci, Mosses and 
Ferns, as well as in the genus Znniia,f. 200, 
closely allied to the latter, see his t. 3, and even 
in Ruppia, Engl. Bot. t. 136, and Cp<mus. In 
the natural order of Grasses the part under con- 
sideration is thought to form a scale between the 
Embryo and the Albumen. 

I cannot but tliink that the Vitellus is nothing 
else than a subterraneous Cotyledon *. In the 
Horse Chesnut and Garden Nasturtium, Gmrtner 
almost allows, see his Introduction, p. 1.51, that 
they are the .same thing. It does not appear that 
any plant with genuine ascending Ofjiyledons is 
likewise furnished wdth this as a distinct organ ; 
on the other hand, it is commonly attributed to 
such as have the mostcopious Albumen, and there- 
fore should 'seem to answer some other end than 
mere nutriment, which is supplied by the latter. 
The reader may consult 7r. of the Linn. Soc. v. 5). 
204, where this isubject is fully discussed. It 

M. Uirhard, vdth iw less deference for die great O^rUier than 1 
nm prCud to ackaowl^gc, Uhemse 'disowns die existence of a Vitellus. 
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seems by Decandolle’s Fl. Fi'anc. v. 1. 157, that 
Mr. Correahas also exploded the idea of a Vitdlus 
in plants, but his reasons do not appear, and he 
told me himself, on inquiry, that he only casually 
suggested the idea. 

We learn from the above statements, that the 
old distinction between plants with one Cotyle- 
don and those with several may mostly be relied 
on, though in the former the part which has com- 
monly been so denominated is the Albumen, as in 
Corn, the real Cotyledon of which is the scale or 
supposed Vitdlus, which last organ however seems 
wanting in Palms, Lilies, &c., such having really 
rio Cotyledon at all, nor any thing that can per- 
ibrm its office, except the stalk of their Embryo, 
which indeed ma}\answer the purpose of a Coty- 
ledon, just as the stems of many plants fulfil the 
office of leaves. In the Horse Chesnut, Oak and 
Walnutpossibly, whose seed-loljes do not ascend, 
the functions of a real Cotyledon, as far as air is 
concerned, and those of the Albumen may be 
united in these lobes, as is the qase with most 
Leguminous plants. This is rendered more pro- 
bable, as several of the latter have the correspond- 
ing parts likewise reinainingunderground. Hence 
the divided “ Vitdlus," aS Gaertner terms it, of 
the Cyamus is to be considered as a pair of sub- 
terraneous Cotyledons, and the plant consequently 
ranges near its natural allies the Poppy tribe, as 
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Mr. Salisbury, without the aid of physiology, has 
shown in the Annals of Botany, v. 2. jo. 70, 75. 

Testa f. 4, the Skin*, contains all the parts of a 
seed above described, giving them their due shape ; 
for the skin is perfectly formed, while they are but 
a homogeneous liquid. This coat differs in tliiekness 
and texture in different plants, ft is sonn lim- s 
single, but more frequently lined wif]» a (int-r :ui«i 
very delicate him, called by GrCrtuer Mcynhrana, 
as may be seen in a Walnut, and the kernel of a 
Peach, Almond, or Plum. In the Ja.«n)inc a 
quantity of pulp is lodged between theil/ew/^;'<7;?('/ 
and the Testa, con.stitutiug a pulpy seed, semen 
baccatum, wliich is distinct from tlie Acinus, or 
grain of a compound berry in the Raspberry, the 
seed of the latter-having its proper double cover- 
ing within the pulp. The Teslu bursts irregu- 
larly, and only Trom the swelling of its contents 
in germination. 

Hilum, the Scar, is tlie point by which the seed 
is attached to its seed-vessel or receptacle, and 
through which alone life and nourisiiment are 
conveyed for the perfecting its internal parts. 


Epbperm of Eicbard, who is undoubtedly mbtakeo in saying it is 
always simple, though formed of a. vascular purerichyma between two 
membranes, A llazel-mit, Seed of an Apple, and others innu- 
Anerable, examined at any period, show these two coats to be distinct 
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Consequently, all those parts qaust intimately 
connected with the inner surface of this scar, and 
they are all found to meet there, and to divide or 
divaricate from that point, more or less immedi- 
ately. In describing the form or various exter- 
nal portions of any seed, the Hi turn is always to 
be considered as the base. When the seed becomes 
quite ripe, the communication through this channel 
is interrupted ; it separates from the parent plant 
without injury, a cicatrix being formed on each. 
Yet the *////«»? is so far capable of resuming its 
former nature, that the moisture of the earth i.s 
imbibed through it previous to germination. 

Tiie Radicle is protruded through the Hiium 
in the first stooge oT Germination. Accordina’ 
to its mode of protrusion, and indeed its original 
conformation, the Idarned M. Richard has formed 
his two great primary distinctions of plants, in 
preference to the old ones of Moiiocotyledpnes and 
Dicotyledones. His Endcrhizcc are mostly ana- 
logous to the fprm#r.; his Ilrorliizce to the latter. 
The character of consists in “the radicle 

emitting from its extremity, during germination, 
a tubercle, which was originally interior, and 
which becomes the principal root of the young 
plant." In E.rorhizce “the ra’dicular exti*emity 
of the embryo itself becomes the root of the nas- 
cent plant.” Such are the author's words. He 
adds that the embryo of the Enderhiza; is very 
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rarely without alhtiiiicf!, or as he eails it oulosptrm, 
and moreover that it is almost ahvavs internal : 
yet his exceptions are so numerous, and so im- 
portant, as greatly to invalidate these rules, con- 
sisting, among many other things, of the whole fa- 
mily of Grasses in the latter case ; thsd: of the Junci, 
and several more, in the former ; and the order of 
NffmphiEa, with its allies, in both. The plants last 
named being really dicotyledonous, and near the 
Papaveraceti-, if they actually belong to tlie Endo- 
form a great exception to the above analogies. 

There are various accessory parts, or appen- 
dages to seeds, which come under the following 
denominations. 

Pellicula, the Pellicle, called by Geertner Epi- 
dermis, closely adheres to the outside of some 
seeds, so as to conceal the proper colour and sur- 
face of their skin, and is either membranous, and 
often downy, as in Convolvulm ; or mucilaginous, 
not perceptible till the seed is moistened, as in 
Salvia verhenaca, Engl. Bo^ 1 . lj>4. Perhaps the 
covering of the seed in Chenopodmn, called by 
Gaertner [Jtriculus, is merely a Pellicula. 

Arillus, the Tunic, is either a complete or partial 
covering of a seed, fixed to its base only, and more 
or less loosely or closely enveloping its other parts. 
Of this nature is the pulpy orange-coloured coat in 
Euonymus, Engl. Bot. t. 362, Grammar f. 2,65, the 
beautiful scarlet cup in Afzelia, f. 203, and the 
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ciouole mciDljraiious coat in llippaphae, i. 4‘25, 
which last invests the seed within tlie pulp of the 
berry. The oiiter of these coats only is described 
by Gfcrtner, as a peculiar luembraue lining the 
cell oftheberry; his integumottnm duplex" refers 
to the which I mention only to prevent mis- 
apprehension. The Mace which envelopsthe Nht- 
meg is a partial Ai'iUni, beautifully drawn in 
Gcertner, t. 41. Auirfheeiuni, Engl. Hot. t. 53.5, has 
a complete membranous tunic, elongated beyond 
the seed at each end, as in many of the Orchis 
tribe; and such seeds, acquiring thence a light and 
chally appearance, leave been deaomiuatod ftcobi- 
fonnin. whence Bergius was perhaps led, very un- 
scieiitiiicatly,toc d! the sccdsof fernsliterally.vro^^ 
or sawdust ! elastic pouch-like yh'illus, serving 
to project the seeds with considerable force, occurs 
in O.rnlts, t. 7G2 and 172G. In the natural order 
of Ritlaectc the same part, shaped ulsolike a p'ouch 
lining each cell of the capsule, is very rigid or 
liorny ; see Dlctunnms albus. or Fra.vinelia, Gu’rin. 
1 . 69, and Boronia, Ti'act.*! on Xat. Ili.st. t. 4 — 7, 
Gramynar f. 237, 23S. Besides this coincidence, 
there are many common points of affinity between 
these plants and O.mlis, concerning colour, fla- 
vour, habit, and structure. F(tgo?iia and its al- 
lies form the connecting link between them, which 
Gaertner and Jussieu did not overlook. I have 
pointed out this affinity in English Botany, p. 762, 
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and it is conilrniod by the cun >iis circutiistnncc 
of Jacquin’s Oxaiis roatrata, Ouii!. t. 22, haviiio- 
the very appendages to its iilametits whieii raake 
a peculiar part of the character of llovonia. 

it is not easy to say whether the various, and 
frequently elaborate, coat of the seed among the 
rough-leaved plants. Borage, Amhma, LUhosper- 
mum, Cynogtossum,/. 201, Engl. Bet. 921, &c., 
should be esteemed an Aj'UIus ox a 7('.v/rt ; hut 
thelatter seems most correct, each seed iiavingonly 
a simple and very thin nioinbranous internal skin 
besides, (igertner therefore uses the term Nut 
for the seeds in question. The same may be ob- 
served of Ratninculm, Myosurus, see Engl. Hot. 
t.A^o, ClanatLv, Anemone, See., whose external 
coats are no less various and elaborate ; yet .such 
seeds are as truly naked as those of the Didynamia 
class, figured in Gartner, i. 6G, each having a 
double skin and no more, which i.s one covering 
less than even the genuine nut of tlie stone fruit, 
or of the CoryltiL In Geranium, Malva, See., 
what has often been called Arillidi, js rather a 
kind of Capsule, not only because their seeds 
have a double or even triple skin, quite uncon- 
nected with this^outer cover, but because the lat- 
ter is analogous to other Capsules. 

The loose husky covering of the seed in Carex, 
f. 202, open at the summit, I have considered 
&\i Arillus. See Engl. Bot.; also the Rev. Mr. 
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Wood’s oUservations on this genus in Dr. Rees's 
Cuclojucdin ; and Gartner, v. 1. 13. Schkuhr has 
sliown that when the stamens and pistil meet to- 
gether in one flower in C. tcretiuscula, see his 
tab. 286, T, No. 69, the covering in question is 
placed between them ; a .strong indication of its 
belonging to the pistil and seed. But it may be 
said that the lateral situation of these stamens 
proves them to belong to a partly suppressed bar- 
ren flower, and that they do notform, with the said 
pistil, a real united or perfect flower. Mr. Brown 
saw, in Mr. D. Turner's herbarium, a strange mon- 
fiXGTO^C. acuta, in which thiscovering, called by him 
jieriantit, included tin' stamens, without any traces 
of a pistil. This could only be a change of the pistil 
into stamens, of M’hich, indeed, 1 never saw an 
example, except in Willows. I have, however, 
used tlie term corolla in Engl. FI. v- 4. 70. This 
ha.s the .same meaning as Mr. Brown’s perianth. 
The origin of the awm in C. nneinata, and some 
others, from the receptacle of the seed, within the 
tunic, as is correctly noted by Mr. Brown, appears 
more directly to favour his opinion, but is not to 
me decisive. Such appendages are very variously 
situated. The seed of Care.v has, besides, a double 
Testa, though most of the true Grasses have but 
one, which in ground Corn constitutes the bran, 
the husks of the blossom being the chatf. 

R 2 
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Pappus, the Seed-down, is restrained by (isert- 
ner to the chaffy, feathery, or bristly crown of 
many seeds that luive no Pt-rkarjiiuni, and ^\hich 
originates from a partial calyx, crowning the sum- 
mit of each of fliose seeds, and remaining alter 
the floM'er is fallen. Instances of this are the 
feathery appendages to the seeds of Dandelion, 
Etigl. But. t. 510, and Coat’s beard, /. 434, in 
which the jiart in question is elevated on a I'out- 
stalk, f. 201. In Cardut/s, or rather Cukiis, 
t. 974, 975, it is sessile, thougli still feathery ; 
in real Carduus, t. 1112, and 973, bristly; but in 
/. 539, consists of mere chaiiy teetli, 
more clearly evincing its ailinity to a Calyx. In 
Scabiosa it is double. In Bidois, f. 1 1 13, 1114. the 
Pappu.s is formed of two, three, or four rigid 
barbed bristles. The use oftliis organ is evidently 
to transport seeds to a distance from their native 
.spot, either by resigning them to the power i.f 
the wind, or by attaching them to the shaggy 
coats of animals. In due time the crown sepa- 
rates, and leaves the seed behind it, which hap- 
pens sooner with theThistlethan most other plants. 
Hence the vacant down of that genus is frequently 
seen wafted in light masses over a whole country ; 
which has not escaped the notice of poets. 

The same term is used by the generality of bo- 
tanists for the feathery crown of seeds furnished 
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with a capsule, as Epilobiuni^ t. 1177, A.siii^jUfis, 
Cyjiaiichwn^ &c., Ga^yHn, t, 117, well as for a si- 
milar appciidaf^e to the base or sides of any seeds, 
as Saliv, KngL Bat. t. JvS3, 1403, Erlophorutn, 
r, 873, neither of whicli can {)ri<Tinate from a 
Calyx. For the former of these Giertner adopts 
the term Cenna^ for tlio latter Pubeg .vdiich last 
also serves for any downiness or wool about the 
Testa of a seed, as in the i '(^tton plant ai^d PltuuT 
fbrdia liof. /. 4. 


Caay/a, /'. 205, a Tail, is an elonrpjted, genenilly 
foutie ry, appondao • to s-i.je Seed^a formed of the 
p(!raiauent stCe, as lu Clcnuft'es^ Pag/. Bot.i. 612, 
/. io], (ieioa^f. 1400. 

Roslnn/i, a Beak, mosOy applies to some cion- 
gati jn oi a Seo<]-vesse4, origTnating likevvise from 
tlie [Permanent style, as in Gcjynuaai^ t.272, Ihi- 
lehonos, t. 200, though it is also used ibr naked 
seeds, as Sea/nli.v^ t. 1397, 206. 

Al(U f. 207, a Wing, is a dilated membranous 
appendage to Seeds, as in Embothriayn^ Bot. of 
Ah IlolL t. 7, BankPiOy Conchiuai^ Bignonia cchP 
nata., Geertjht. 52, llhinanthas, EagLBot.t. 657, 
serving to waft them along in the air, Gmrtucr 
wished to confine this term to a membranous ex- 
pansion of the top or upper edge of a Seed or 
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jeed-vessel, using rnargo membranactus for one 
^at surrounds the whole, but he has not adhered 
0 it in practice. Capsules are sometimes fur- 
lished with one wing, as the Ash ; oftener with 
everal, as lialeda, Acer, Begoiiia, &c. In Seeds 
le Wing is commonly solitary, except some Uin- 
slliferous plan t'<, like Thtipsia, (Sartti. 21. 
Seeds are occasionally furnished with Spines, 
looks, Scule.s. Crested aj)pendages, particularly 
ttle gland-like part near the Scar, .sometime.s de- 
ominated Htrophiolum, as in Asarum, (fdrtn. 

. 14, Bosskea, Vent emit Jure, dc C 's, t. 7, Plu- 
\jlobmm, Bot. of N. llnll. t. G, Ukw, Spar'hon, 
■:c. In general, however, smoothness is charac- 
eristic of a seed, by which it best makes its nay 
rito the soft eartli, though sometimes it is barbed, 
•r at least its covering, as in Slipa, Engl. Bot. 

. 135G, that it may not easily be witluirawn 
igain by the powerful feathery appendage of that 
>lant, which, after having by its circumvolutions 
orced the seed deeper and deeper, breaks otf at 
= joint, and flies away. 

The various modes by which seeds are dispers- 
d cannot fail to strike an, observing mind with 
admiration. * Who has not listened in a calm and 
unny day to the crackling of Furze bushes, caused 
)y the explosion of their little elastic pods ; or 
..atched the down of innumerable seeds float'ng 
.n tbe summer breeze, till they are overtaken by 
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ashower, which moistening their wings stops their 
further flight, and at the same time accomplishes 
its final purpose, by immediately promoting the 
germination of each seed in the moist earth? How 
little arc children aware. a.s they blow away the 
.seeds of Dandelion, or stick Burs in sport upon' 
each others clothes, that they are fulfilling one of 
the urcat cjids of Nature ! Sometimes the Calyx, 
best f with iiooks, fo>’ms the bur, as in Arctium 
Luppa, Engl. Bot. t. 1228 ; sometimes hooks en- 
compass the fruH, itself, as in Xanthium, and .some 
species of Gcliuni, particularly G. Apur/ne, t. 816 . 
Plants thus I'urnislied are observed by Linnaeus to 
thrive best > . a rank manured soil, with which, 
by being conveyed to the dens of wild animals, 
they arc most likely to meet. The Awns of 
gras.scs answer the same cird. Pulpy fruits serve 
quadrupeds and birds as food, while their seeds, 
often small, hard, and indigestible, pass uninjured 
through the intestines, and are deposited far from 
their original place of growth, in a condition pecu- 
liarly fit for vegetation. Even such seeds as are 
themselves eaten, like the various sorts of nuts, are 
hoarded up in the ground and occasionally forgot- 
ten, or carried to a distance, and in part only de- 
voured. The ocean itself serves to waft the laro-er 

O 

kinds of seeds, from their native soil to far-distant 
.shores. 
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7. Receptaculum. The Receptacle is the common 
base or point of connexion of the other parts of 
fructification. It is not always distinguisliable by 
any particular figure, except in compound flowers 
constituting the Linnaaan class Si/ngenmu, in 
which it is very remarkable and important. In 
the Daisy,/. 208, E>igl. Bot. /. 424, it is conical; 
in Chrysanthaiarm, t. GO I, convex ; in others flat, 
or slightly concave. F/cris, t. 972, has it naked, 
that is, destitute of any hairs or scales between 
the florets or .seeds ; Carduus, t. 1112, hairy ; An- 
Uicmis, i. G02, scaly ; and Onoporduin, t. 977, cel- 
lular like ahoncy-comb,/. 209. On this and the 
seed-down are founded the most solid generic 
characters of tlmse plants, admirably illustrated 
by the inimitable Ga?rtner. 

The term Receptacle' is sometimes extended by 
Linnaeus to express the base of a flower, or even 
its internal part between the stamens and pi.stils, 
provided there be any thing ronrarkable in such 
parts, without reference to the foundation of the 
wdiole fructification. It also expresses the part 
to which the .seed.s arc attached in u seed-vessel, 
and the common stalk of a spike, or spikelet, in 
grasses. 

Having thus explained the various organs of fruc- 
tification, we shall add a few remarks concerning 
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flowers in general, reserving the functions of the 
Stamens and Pistils, with the Linna'aii experiments 
and inquiries relative to that curious subject, for the 
next chapter. 

A flower furnished with both calyx and corolla is 
called ftoa co)iipktus, a complete flower; w'hen the 
latter is wantin'^-, iitcomph’tlis ; and when the corolla 
is present without the calyx, nudus, naked. W hen 
the stamens and pistils are both, as usual, in one 
llowcr, that flower is called perfect, or united : when 
they are situated in dilFerent flow’crs of the same 
species, such I would denominate separated flowers ; 
that which has the stamens being termed the barren 
flower, as pro'iucing no fruit in itself, and that with 
pistils tlie fertile one, as bearing the seed. If this 
separation extends no further than to dilferent situ- 
ations on the same individual plant, Linmeus calls 
.such dowers /uoaoici, monoecious, as confined to one 
house or dwelling; if the barren and fertile flowers 
grow’ from two separate roots, they are said to be 
dioivi, dicEciou,s. Some plants have united flowers 
and separated ones in the same species, either from 
one, two or three roots, and such are called poly- 
gamous, as making a sort of compound household. 

A Compound flow'er consists of numerous florets, 
flosculi, all sessile on a common undivided Recep- 
tacle, and inclosed in one contiguous Calyx or /V- 
rianthhim. It is also e.s.sential to tliis kind of flow’cr 
that the Anthers should he united into a cylinder. 
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to which only the genus Tussilago affords one or two 
, exceptions, and A'wAw/Vt another j and jnoreover, that 
the stamens should be five to each floret, Sigcshcckia 
_^05C«/o.vworL’Ileritier, Stirp. JSov. 1. 19, alone having 
but three. The florets are always moiiopetalous 
and superior, each standing on a solitary naked seed, 
or at least the rudiments of one, though not always 
perfected. Some Compound flow'ers consist of very 
few florets, as Hu77iea elegans, E.vot. Bot. t. I, Prc- 
na/ithes inuralls, Fjigl. Bot. t. 457 ; others of many, 
as the Thistle, Daisy, Sunflower, kc. The florets 
themselves are of two kinds, Ugidal'u liirulate, shaped 
like a strap or ribband, /. 210, with three or five 
teeth, as in Tragopogoii, t. 434, and the Dandelion ; 
or tubulosi, tubular, cylindrical and five-cleft, as in 
Carduus, t. 1112, and Tanacctim, t. 1229. The 
marginal white florets of the Daisy, /. 211, are of 
the former description, and compose its radium, or 
rays, and its yellow central ones come under the lat- 
ter denomination,/. 212, constituting its discus, or 
disk. The disk of .such flowers is most frequently 
yellow, the rays yellow, white, red, or blue. No 
instance is known of yellow rays with a white, red, 
or blue disk. 

An Aggregate flower has a common undivided 
Receptacle, the Anthers all separate and distant, 
Jasione only, Engl. Bot. L 882, having them united 
at the base, but not into a cylinder, and the florets 
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commonly stand on stalks, each having a single or 
double partial calyx. Such flofl'ers have rarely any 
inclination to yellow, but are blue, purple, or white. 
Instances are found in Scabiosa, t.G59 and 1311, 
DipsaciiSj t. 1032 and 877, and the beautiful Cape 
genus Prot- a. 

Such is the true idea of an Aggregate flower ; but 
Linnaeus enumerates, under that denomination, seven 
kinds, his favourite nunlber : these are, 

1. The Aggregate flower, properly so called, as just 

mentioned. 

2. The Compound flower, previously described. 

3. The Amentaceous flower, or Catkin, of W'hich we 

liavc spoken, p. 197. 

4. The plumose, or Chafty flower, peculiar to the 

Grasses and their allies, see p. 199. 

,5. The Sheathed flower, whose common receptacle 
springs from a Sheath, as in Arum. 

6. The Umbellate ; and 

7. The Cymose flowers, concerning which two last 

a few observations are necessary. 

Linnaeus and his friend Artedi thought the great 
natural umbelliferous order could not be divided 
into good and distinct genera by the seeds or parts 
of the flower, without taking into consideration the 
general and partial involucral leaves, which they 
therefore chose to consider as a part of the fructifi- 
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cation, and defined as a ca '// ; ixmoic froi) the ilnwcr. 
The rays of the unihel, ut i oiirse, bec'aii i' tin- ■-uh- 
divi.sious of u hranclied rtcejitaclo, and the whole 
umbel was considered as oiu' a^greoatc fiower. It 
necessarily followed that a Cyme, sec jd. must 
be considered in the same light; nor did the saga- 
city of Linnscus overlook the arguments in favour of 
this hypothesis. Many of tlie umbelliferous tribe, 
as Hcraclcum, EniiL Hot. t. tl39, CaHCalis, Corian- 
drum^ &.C., have their marginal flowers diluted, ra- 
diant, and more or less inclined to be imperfect or 
abortive, thus evincing an ai)aloi;y with real com- 
pound flowers like the Suiiilower, which analogy is 
still more striking between Ooianthe, t. 303, 347, 
348, and the Marigold, Cakiuhihi. So the cymose 
plants, nsVibiintum Opulus, t. 332, bear dilated and 
abortive marginal flowers, and lljjdrangen hortoisis, 
Sm. Ic. Piet. t. 12, has scarcely any others. C'or~ 
nus sanguinea, Engl. Bot. t. 249, has a naked cyme, 
C. Suecica, t. 310, an umbel, accompanied by co- 
louted bracteas, or, as Liunreus judged, a coloured 
involucrum, proving the close affinity between these 
two modes of inflorescence. 

Notwithstanding all this, I presume to dissent 
from the above hypothesis, as offering too great vio- 
lence to Nature, and swerving from that beautiful 
and philosophical Linnaean principle, of characteriz- 
ing genera by the fructification alone ; a principle 
which those who are competent to the subject at all. 
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■will. I believe, never find to fail. The seeds and 
How rs of the umbelliferous family are quite suffi- 
ciem for our purpose, while the involucrutn is very 
prt -arinus and changeable ; often deficient, often 
immoderately luxuriant, in the same genus. In the 
cyinose plants everybody knows the real parts of 
fructification to be abundantly adequate, the invo- 
lucrum being of small moment; witness that most 
natural genus Cornns. For all these, and other 
reasons, to particularize which would lead me too 
far, I have, p, 187, reckoned the Umbel .and Cyme 
mode.s of flowerinof, and not themselves aggregate 
flowers. According to this principle, the Umbelli- 
ferous Plants ire ge^nerically arranged and distin- 
gui'^hed, ill the English Floret^ v. 2, published in 
1824, the parts of the flower and seeds alone, the 
floral receptacle being taken into consideration, as 
a disUnct part from the tumid bases of the styles. 
The InvoUara and Involucella of Linnaeus are there- 
fore termed general and partial Bractcas, and afford 
specific, not generic, characters. 
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The real use of the Stamens of Plants was lon^ a 
subject of dispute ainonfy philosophers, till Liun.Tus, 
according to the general opinion at present, ex- 
plained it beyond a possibility of doubt. Still there 
are not wanting persons who from time to time start 
objections, prompted either by a philosophical pur- 
suit of truth, or an ambitious desire of distinguish- 
ing themselves in controverting so celebrated a doc- 
trine, as some have written against the circulation of 
the animal blood. I propose* to trace the history of 
this doctrine, and especially to review the facts and 
experiments upon which Linnaeus founded bis opi- 
nion, as well as the objectiolis it has had to encoun- 
ter. It would be endless, and altogether superflu- 
ous, to bring forward new facts in its support, nor 
shall I do so, except w'here dew arguments may 
render such a measure necessary. 

The Stamens and Pistils of fl(iwers have, from 
the most reflate antiquity, ^beea considered as of 
great importance in perfecting the fruit. The Date 
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l^ahn, from time immemorial a primary object of 
cultivation in the more temperate climates of the 
globe, bears barren and fertile flowers on separate 
trees. The ancient Greeks soon discovered that in 
order to have abundant and well-flavoured fruit, it 
was expedient to plant both trees near together, or 
to bring the barren blossoms to those which were to 
bear fruit; and in this chiefly consisted the culture 
of that valuable plant. Tournefort tells us that 
without such assistance dates have no kernel, and 
are not good food. The, same has long been prac- 
tised, and is continued to this very day in the Le- 
vant, upon the Pistucia, and the Fig. 

At the re' ival of learning botanists were more 
occupied in determining the species, and investiga- 
ting the medical properties of plants, than in study- 
ing their physiology ; and when after a while the 
subject in question was started, some of them, as 
M orison, Tournefort and Pontedera, uniformly treated 
with great contempt the hypothesis which has since 
been established. We shall, as we proceed, advert 
to some of their arguments. 

About the year 1676, Sir Thomas Millington, 
Savilian Professor at Oxford, is recorded to have 
hinted to Dr. Grew that the use of the Stamens was 
probably to perfect and fertilize the seed. Grew 
adopted the idea, and the great Ray approved it. 
Several other botanists either followed them, or had 
previously conceived the same opinion, among whom 
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R. J. Camerarius, Professor at Tubingen towards 
the end of the sevcnteentli century, M'as one of the 
most able and orio-iiial. Vaillant wrote an exc ellent 

O 

oration on the subject, which being hostile to the 
opinions of Touruefort, lay in obscurity till published 
by Boerhaave. Blair and Bradley assented in En- 
gland, and several continental botanists imbibed tlie 
same sentiments. Pontedera, however, at Padua, a 
university long famous, but then on the decline, and 
consequently adverse to all new inquiry and infor- 
mation, in 1720 published his Anthologia, quite on 
the other side of the question. 

Linneeus, towards the year 1 732, reviewed all that 
had been done before him, and cle^rl}' established 
the fact so long in dispute, in his Fundamenta and 
Phi/osophia Botarika. He determined the func- 
tions of the Stamens and Pi.stils, proved these organs 
to be essential to every plant, a*id thence conceived 
the happy idea of using them for the purpose of 
systematical arrangement. In the latter point hi.s^ 
merit was altogether original ; in the former he made 
. use of the discoveries and remarks of others, but set 
them in so new and clear a light, as in a manner to 
render them his own. 

I have already mentioned, p. Ill, the two modes 
by which plants are multiplied, and have shown the 
important difference between them. Propagation 
by seed is th|^only genuine reproduction of the spe- 
cies, and it now remains to prove that the essential 
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organs of the flower are indispensably requisite for 
the perfecting of the seed. 

Every one raust have observed that the flower of a 
plant always precedes its fruit. To tins the Mea- 
dow Saffron, Engl. Bot. t. 133, seems an objection, 
the fruit and leaves being perfected in the spring-, 
the blossoms not appearing till autumn ; but a due 
examination w'ill readily ascertain that the seed-bud 
i'crined in autumn is the very same which comes to 
maturity in the following spring. A Pine-apple 
was once, very unexjiectedly, mentioned to me as 
an instance of fruit being formed before the flower, 
because, the green fruit in that instance, a.s in many 
others, is almost fully grown before the flowers ex- 
pand. The seeds however, the essence of the fruit, 
are only in embryo at this period, just as in the gcr- 
mcn of an apple blossom. 

It was very soon ascertained that flowers are in- 
variably furni.shed with Stamens and Pistils, either 
in the same individual, or two of the same species, 
however defective they may be in other parts ; of 
which Hippuris, Engl. Bot. t. 763, the most simple 
of blossoms, is a rcmark^le example. Few botanists 
indeed had detected them in the Lemna or Duck 
weed, so abundant on the surface of still waters, and 
Valisneri alone for a long time engrossed the ho- 
nour of having seen them. In our days however 
they rewarded the researches of thcijindefatvgable 
Ehrhart in Germany, and, on being sought with 

s 
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equal acuteness, were found in England. Three 
species have been delineated in Engl. Bol. t. 9‘2G, 
1095 and 1233, from the discoveries of Mr. Turner 
and Mr. W. Borrer. The flowers of Mosse.s, lorifi 
neglected and afterwards mistaken, Avere faithfnliy 
delineated by Michel i, carefully exam wed ami pro- 
perly understood by Liiiria?us as he rambled over 
the wilds of Lapland*, and at length fully illustrated, 
and placed out of all uncertainty, by the ju.stly cele- 
brated Hedwig. These parts indeed are still un- 
known in Ferns, or at least uo satisfactory explana- 
tion of them has reached me, though the seeds and 
.seed-vessels are sufficiently obvious. 

The existence of the parts under consideration is 
so incontroverti|)le in every flower around us, that 
Pontedera was reduced to seek plants without sta- 
mens among the figures of the Horius Maldharicus ; 
but the plates in which he confided are now known 
to be faulty in that very particular. 

Plants indeed have occasionally abortive stamens 
in one flower and barren pistils in another, and the 
Plantain-tree, Mum, is de.scribed by Linnmus as 
having five out of its six st^ens perfected in such 
blossoms as ripen no fruit, while those with a fertile 
germeu contain only a single ripe stamen, five being 
ineffective. This only shows the resources, the wis- 
dom, and the infinite variety of the creation. When 

This hithertcT unknown fact spears in las Tour dirough that 
country, lately published in Ehglish, v. 1 . 165, 
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the roots are luxumntly prolific, the flowers are in 
some measure defective, Nature relaxing as it were 
from her usual solicitude, and allowing her children 
to repose, and indulge in the abundance of good 
things about them. But when want threatens, she 
instantly takes the alarm ; all her energies are ex- 
erted to secure the future progeny, even at the ha- 
zard of the parent stock, and to send them abroad to 
colonise more favourable situations. 

Most generally the acce.ss of the pollen is not 
trusted to any accidental modes of conveyance, how- 
ever numerous, elaborate, and, if we may so express 
it, ingenious, such inodes may be ; but the Stamens 
are for greater security lodged in the same flower, 
under the protection of the same silken veils, or of 
more substantial guards, which shelter their appro- 
priate pistils. This Is the case with the majority of 
our herbs and shrubs, and even with the trees of 
hot countries, whose leaves, being always present, 
might impede the passage of the pollen. On the 
contrary, the trees of cold climates have generally 
separated flowers, blossoming before the leaves 
come forth, and in a 'windy season of the year ; 
while those which blossom later, as the Oak, are 
either peculiarly frequented by insects, or, like the 
numerous kinds of Fir, have leaves so little in tly. 
way, and pollen so excessively abundant, that im- 
pregnation can scarcely fail. 

The pollen and the stigma are always in perfec 
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tion at the same time, the lattes, commonly wither- 
ing and falling oif a little after the anthers, though 
the style may remain, to become a useful appendage 
to the fruit. TheT^o/a tricolor or Pansy, the Gra- 
tiola, the Martynia, and many plants besides, have 
, been observed to be furnished with a stigma gaping 
only at the time the pollen is ripe. The beautiful 
Jacobaean Lily, Amaryllis formosissima, Curt. AIng. 
t. 47, is justly described by Linnai-us as provided 
with a drop of clear liquid, which protrudes every 
morning from the stigma, and about noon seems 
almost ready to fall to the ground. It is however 
reabsorbed in the afternoon, having received the 
pollen whose vapour* renders it turbid, and whose 
minute husks afterwards remain upon the stigma. 
The same phaenomenon takes place for several suc- 
cessive days. 

In opposition to similar facts, proving the .syn- 
chronous operation of these organs, Pontedera has, 
with more observation than usual, remarked that in 
the umbelliferous tribe the style frequently does not 
appear till the anthers are fallen. But he ought to 
have perceived that the stigma is previously perfect- 
ed, and that the style grows out afterwards, in a 
recurved and divaricated form, for the purpose of 
pfoviding hooks to the seeds. It is also observable, 
that in this family the several organs are sometimes 
brought to perfection in different flowers at different 
times, so that the anthers of one may impregnate 
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the stigmas of another whose stamens were abortive, 
or long since withered. The same thing happens 
in other instances. Linnmus mentions the JatvQpha 
urens as producing flowers with stamens some 
weeks in general before or after the others. Hence 
he obtained no seed, till he preserved the pollen 
for a month or more in paper, and scattered it on a 
few stigmas then in perfection. There can be no 
doubt that, in a wild state, some or other of the two 
kinds of blossoms are ripe together, throughout the 
flowering season, on different trees. 

A similar experiment to that just mentioned was 
made in 1749 upon a Palm-tree at Berlin, which for 
want of pollen had never brouglit any fruit to per- 
fection. A branch of barren flowers was sent by the 
post from Leipsic, twenty German miles distant, and 
suspended over the pistils. Consequently abun- 
dance of fruit was ripened, and many young plants 
raised from the seeds 

Tournefort and Pontedera supposed the pollen to 


What species of Palm the subject of tldis experiment docs 
nut clearly appear. In tiie original communication to Dr- Watson, 
printed in the preface of Lee's Introduction to Botany^ it is called 
Palma major Jolm Jlaklliformibmy which seems appropriate to BJvapis 
fiaheUifonnhy Jit, PLort. Keuwd, 1. 3. 47iJ; )’e1t Linnaeus, In his Dis- 
sertation oil this subject, expressly calls it Phsnix daetj/tiferay the 
Date Palm, and says he had in his garden many vigorous plants 
raised from a portion of the seeds above mentioned. I1ie great suc- 
cess of the experhuent, and the fan-shaped” leaves, luakem^ather 
take it for the lUopt^y a plant not u'dl known to lAnuii’iis. 



262 


FUNCTIONS OF 


be of an excrementitious nature, and thrown off as 
superfluous. But its being so curiously and dis- 
tinctly organized in every plant, and producing a 
peculiar vapour on the accession of moisture, shows, 
beyond contradiction, that it has functions to per- 
form after it has left the anther. The same wwiters 
conceived that the stamens might possibly .secrete 
something to circulate from them to the voung 
seeds ; a hypothesis totally subverted by every 
flower with separated organs, whose stamens could 
circulate nothing to germens on a difl'erent branch 
or root ; a difficulty which the judicious Touruefort 
perceived, and was candid enough to allow. 

Both the conjectures just mentioned vanish before 
one luminous experiment of Linnmus, of all othcr.s 
the most easy to repeat and to understand. He re- 
moved the anthers from a flower of Glaudumpha iti- 
ceitm, Engl. But. t. 1433, .stripping off the rest of 
that day’s blos.son)s. Another morning he repeated 
the same practice, only sprinkling the stigma of that 
blossom, which he had last deprived of its own sta- 
mens, with the pollen from another. The flower first 
mutilated produced no fruit, but the second afforded 
very perfect seed. “ My design,” says Liimmus, 
“ was to prevent any one in future from believing 
that the removal of the anthers from ,a flower wa.s in 
itself capable of rendering the germen abortive.” 

The usual proportion and situation of stamens 
with respect to pistils is well worthy of notice. The 
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former are generally shortest in drooping flowers, 
longest in erect ones. The barren blossoms stand 
above the fertile ones in Carex, CuLv, Arum, &c., 
tliut the pollen may fall on the stigmas. This is 
the more remarkable, as the usual order of Nature 
seems in such plants, as well indeed as in compound 
and even umbelliferous flowers, to be reversed ; for 
the pistils are invariably central, or internal, in 
every sim])le flower, and would therefore, if drawn 
out into a monoecious spike,. be above tlie stamens. 

Many curious contrivances of Nature serve to 
bring the anthers and stigmas together. In G lor/osa, 
A)i(/r. Repos, t. 129, the style is bent, at a right 
anglafrom the- very base, fop- this evident purpose. 
In Sa.rifrapa, and Panmssia, Engl. Bot. t. 82, the 
stamens lean one or two at a time over the stigma, 
retiring after they have shed their pollen, and giv- 
ing place to others ; which wonderful cecouomy is 
very striking in the garden Rue, Riita graveolcns, 
whose stout and firm filaments cannot be disturbed 
from the posture in which they may happen to be, 
and evince a spontaneous movement unaffected by 
external causes. The five filaments of the Celosia, 
Cock’s-comb, are connected at their lower part by a 
membranous web, which in moist weather is relaxed, 
and the sfamens spread for shelter under the con- 
cave lobes of the corolla. When the air is dry the 
contraction of the membrahe brings them together, 
to scatter their pollen in tW centre of flower. 
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The elastic filaments of Parktaria, Engl. But. 
f. 879, fora while restrained by the calyx, as those of 
the lovely Kalmia, Curt. Mag. t. 175, 177, are by 
the minute pouches in the corolla, relieve themselves 
by an elastic spring, which in both instances serves 
to dash the pollen with g-reat force upon the stigma. 
The same end is accomplished by the curved ger- 
men of Medicago fakala., Engl. Bof. t. 1016, re- 
leasing itself by a spring from the closed keel of the 
flower. 

But of all flowers that of the Barberry-bush, 
t. 49, is most worthy the attention of a curious phy- 
siologist. In this the six stamens, spreading mode- 
rately, are sheltered under the concave tips gf the 
petals, till some extraneous body, as the feet or 
trunk of an insect in search of honey, touches tin; 
inner part of each filament near the bottom. The 
irritability of that part, is such, that the filament im- 
mediately contracts there, and consequently strikes 
its anther, full of pollen, against the stigma. Any 
other part of the filament may be touched without 
this efl'ect, provided no concussion be given to the 
whole. After a while the filament retires gradually, 
and may again be stimulated ; and when each petal, 
witli its annexed filament, is fallen to the ground, 
the latter on being touched shows as much sensibi- 
lity as ever. See Tracts on Nat. liktory, 165. I 
have never detected any sympathy betvVeen the fila- 
ments, nor is any thing of the kind expressed in the 
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paper just jnentioned, though Dr. Darwin, from 
some unaccountable misapprehension, has quoted 
me to that effect. It is still more wonderful that 
the celebrated Bonnet, as mentioned in Sennebier's 
Physiologie VegHak, v. 5. 105, should have observed 
tliis pliEenomenon in the Barberry so very inaccu- 
rately, as to compare it to the relaxation of a spring, 
iuid that the ingenious Sennebier himself, in quoting 
me, p. 103, for having ascertained the lower part 
only of each filament to be irritable, should express 
himself as follows. “It has not yet been proved 
that the movement of the stamens is attended with 
the contraction of the filaments ; which nevertheless 
was the first proof necessary to have been given in 
order to ascertain their irritabilitj- ; it is not even 
yet well knov, n which is the irritable part of the 
filaments, and whether it be only their base, as 
Smith has had the address to discover.” In answer 
to which I need only request any one to read the 
above account, or the more ample detail in my ori- 
ginal paper, and above all, to examine a Barberry- 
blossom for himself; and if any doubts remain con- 
cerning the existence of vegetable irritability, let 
him read Sennebier's whole chapter intended to dis- 
prove it, where that candid philosopher, while he* 
expresses his own doubts, has brought together 
every thing in its favour. Araongthe whole of his 
facts nothing is more decisive than the remarks of 
( ’oulonib and Van Marum on the Euphorbia, whose 
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milky juices flow so copiously from wound, in 
consequence of the evident irritability if their ves- 
sels ; but when the life of the plant is dt stroyed i)y 
electricity, all the flowing is at an end. It is su- 
perfluous to add any thing on this subject, and 1 
return to that of the impregnation of flowers. 

I have already mentioned that any moisture causes 
the pollen to explode, consequently its purpose is 
liable to be frustrated by rain or heavy dews. Liu- 
uajus observes that husbandmen find their crops of 
rye to .suffer more from this cau.se than barley, be- 
cau.se in the latter the anthers are more protected 
by the husks ; and the Juniper berries are spai iii^ly, 
or not at all, produced in Sweden when the floa ering 
season has been wet. The same great observer also re- 
marks, what yearly experience confirms, that Cherry- 
trees are more certainly fruitful than Pear-trees, be- 
cause in the former the opening of the anthers is, 
in each blossom, much more progressive, so that a 
longer period elapses for the accomplishment of the 
fertilization of the gerraen,. and there is consequently 
less chance of its being hindered by a few showers. 

To guard against the hurtful influence of noctur- 
nal dews or drenching rains, most flowers either 
fold their petals togd;her, or hang down their heads, 
when the sun does not shine ; by which, their in- 
ternal organs are sheltered. In some which always 
droop, as the Snowdrops Galanthus and L^ucqjum, 
Engl. Bot. t. 19 and 621, the Fritillary, t. 622, the 
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Crow 1 Imperial, various species of Campanula, and 
others, vvliile the overshadowing corolla keeps off 
rain, the air has free access underneath to blow the 
pollen to the stigma. Nor is this drooping caused 
by the weight of the flowers, for the fruit inmost of 
them is much heavier, and yet stands erect on the 
very same stalk. The papilionaceous flowers in 
general spread their wings in fine weather, admitting 
the sun and air to the parts within ; whereas many 
of them not only close their petals at night, but also 
derive additional protection from the green leaves 
of the plant folding clo.sely about them. Convol- 
vi/lus arvensif!, 1.312, Anagallis arvensis, t. 529, Ca- 
Imdula pluvtait.s, and many others, are well known to 
shut up their flowers against the approach of rain ; 
whence the Anagallis has been called tins Poor Man’s 
Weather-glass. It has been observed by Linnreus 
that flowers lose this fine sensibility, either after the 
anthers have performed their office, or when deprived 
of them artificially ’; nor do I doubt the fact. I have 
had reason to think that, during a long continuance 
of wet, the sensibility of the Anagallis is sometimes 
exhausted ; and it is evident that very sudden thun- 
der-shotvers often take such flowers by surprise, tlie 
previous state of the atmosphere not having been 
such as to give them due warning. 

That parts of vegetables not only lose their irrita- 
bility, but even their vital principle, in consequence 
'of having accomplished the ends of their being, ap- 



2(5 


tXl'tlUMLNrS ON' HEMJ . 


pears from an experiment of Linnmu.s upon Hemp. 
This is a dioecious plant, see p. 249, and Linnaeus 
kept several fertile-flowered individuals in separate 
apartments from the barren ones, in order to try 
whether they could perfect their seeds without the 
aid of pollen. Some few however remained with 
the beirren-flowered plants, and these ripened seed 
in due time, their stigmas having faded and withered 
soon after they had received the pollen. On the 
contrary, the stigmas which had been out of its reach 
continued green and vigorous, nor did they begin 
to fade till they had thus lasted for a very long 
while. Since 1 read the history of this experiment, 
1 have found it easy, in many plants, to tell, by the 
appearance of the stigma, whether the seed be ferti- 
lized or not The above experiment is the more 
important, as the abbc Spallanzani has recorded one 
made by himself upon the same species of plant, 
with a contrary result. But as he has said nothing 
of the appearance of the stigmas, his experiment 
must yield to that of Linnaeus, in point of accuracy ; 
and even if his account be otherwise correct, the re- 
sult is easily explained. Hemp, Spinach, some 
Nettles, &c,, naturally dicecious, are occasionally not 
completely So, a few latent barren or fertile flowers 
being frequently found among those of the other 
sort, by wliich provision is made against accidents, 
and the perfecting of a few seeds, at any rate, se- 
cured. 
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I li general, germens wliose stigmas have not re- 
ceived the pollen wither away without swelling at 
all ; but some grow to a considerable size, and in 
such the substance of the seed, its skill, arid even 
its cotyledons, are often to be found, the einbryo 
only being wanting. In a Melon or Cucumber it 
is common to find, among numerous perfect seeds, 
many mere uiiimpregnated husks. In the magnifi- 
cent Ci/(m- revvluta which bore fruit at the late 
bishop of Winchester’s, and of which a history with 
plates is given in the sixth volume of the Linnman 
Society’s Transactions, 1 found the dntpa and all its 
contents apparently perfect, except that there wa.s 
only a minute v.avity where the embryo should have 
been, in consequence of the want cf another tree 
with stamens, which was not to be found perhaps 
nearer than Japan. Gardeners formerly attempted 
to assist Nature by stripping olf the barren flowers 
of Melons and Cucumbers, which, haviug- no ger- 
men, they found could not come to fruit, and were 
therefore, as they .supposed, an unnecessary encum- 
brance to the constitution of the parent plant. But 
finding that, by such a practice, they obtained no 
fruit at all, they soon learned the wiser method of 
admitting air as often as possible to the flowering 
plants, for the purpose of blowing the pollen from 
one blossom to the other, and even to gatlier the 
barren kind, and place it over that destined to bear 
fruit. 
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The ceconomy of various aquatic plants tlirows 
great light upon the subject before u-;. Dificrent 
species of Potarnogeton, Engl. Bot. t. IbS, 297,370, 
&c., Ruppia marithna, t. 136, and others, float en- 
tirely underwater, often at some considerable depth, 
till the flowering season arrives, when they rise near 
the surface, and throw up their flowering spikes 
above it, sinking afterwards to ripen and sow their 
seeds at the bottom. Nipnpha'a alha, f. 160, is very 
truly described by Linnaeus in his Flora Siarh a. as 
closing its flow'ers in the afternoon, and laying them 
down upon the surface of the water till morning, 
when it raises and expands them, often, in a bright 
day, to several inches above the water. To this I 
can speak from my own knowledge, and it is con- 
firmed by the history given by Theophi’iistus of his 
Lotus, which, according to all appearance, is the 
Nymphaa Lotus ,of Linnaeus. “ This," says he, 
“ as well as the Cyamus*, bears its fruit in a head. 
The flower is white, consisting of many crowded 
leaves about as broad as those of a lily. These 
leaves at sunset fold themselves together, covering 
the head (or seed-vessel). At sunrise they ex- 
pand, and rise above the water. This they continue 
till the head is perfected, and the flowers fall off.” 
So far Theophrastus writes as of his own knowledge ; 
he continues as follows ; “ It is reported that in the 


• Eiot. Bot. t, 31, 38. 
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Eup urates the head and flowers keep sinking till 
midnight, when they are so deep in the water as to 
be out of reach of the hand, but towards morninn- 
they return, and still more as the day advances. At 
sun-rise they are already above the surface, with the 
flower expanded ; afterwards they rise high above 
the water.” Pliny repeats the same account; and 
Prosper Alpinus, whose purpose is to prove the 
Lotus of Theophrastus not different from the com- 
mon Kympheea, in which, as far as genus is con- 
cerned, he is correct, has the following remarkable 
passage : “The celebrated stories of the Lotus turn- 
ing to the sun, closing its flowers and sinking under 
water at night and rising again in the morning, are 
conformable to what everybody has observed in the 
Nympheea,” 

1 havO been the more particular in the above quo- 
tations, because the veracity of Theophrastus has 
lately been somewhat rudely impeached, on very 
questionable authority. For my own part, I think 
what we see of the Nymphcca in England is sufiici- 
ent to render the above account highly probable in 
a country where the sun has so much more power, 
even if it did not come from the most faithful and 
philosophical botanist of antiquity, and I have alw'ays 
with confidence cited it on his authority. The reader, 
however, will perceive that the only important cir- 
cumstance for our purpose is the closing of the 
flowers at night, which is sufficiently well esta- 
blished. 



272 


UF iHF VALISNE.R1A. 


But the most memorable of aquatic plants is the 
Valhneria .spiralis^ well figured and described by 
Miclieli, Nov. Gen.t. 10, which grows at the bot- 
toms of ditches in Italy. In this the fertile flowers 
stand on long spiral stalky, and these by uncoiling 
elevate them to the surface of the w^ater, where the 
calyx expands in the open air. In the mean w^ljile 
plenty of barren flowers arc produced on a di'^tinct 
root, on shoU straight stalks, from which they 
like little separate white bubbles, suddenly expand- 
ing when they reach the surface, and floating ubont 
in such abundance as to cover it entirely. Tlius 
their pollen is scattered over the stigmas of tlie first- 
mentioned blossoms, wliose staiks soon alUnwvards 
resume their spiral figure, and the fruit comes to 
maturity at tlie bottom of the water. All lliis Mi- 
cheli has described, wdtiiout being aware oFits final 
purpose; so diflermit is it In in reason ! 

Some aquatic vegetable-, w iiu h bi(\s>wiu under 
water, seem to liavc a peculiar kind of glutinous 
pollen, destined to perform its office in that situ- 
ation, as Chara, EngL Bot. t. 330, &:c. ; as well as 
the Fucus and Coufcrmi tribe ; but of tlie real nature 
of the fructification of these last w'e can'at present 
only form analogical conjectures. 

The fertilization of the Fig is accomplished in a 
striking manner by insects, as is that of the real Sy- 
camore, Fkm Sycomorus. In this genus the green 
fruit is a hollow common calyx, or rather receptn- 
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and fertile in the same fig. This receptacle has 
only a very small orifice at the summit. The seeds 
therefore would not in general be perfected, were it 
not for certain minute flics of the genus Cyni'ps^ con- 
tinually flutteriTig from one fig to the other, all co- 
vercj with polletu and depositing their eggs wdthin 
the 

/v \ery cuviou'^ ol^scrvation is recorded by Sclu'o 
b.'; \v\t\ W iildenou CT)ncrM‘ning the C/;- 

'/•'//O'r Ijot t. Th' and pistiis 

-i t]\i'y dower are inclosed in its globiilur l)asc, the 
uiithers being under the stigma, and by no means 
commodiously situated for conveying their pollen to 
it. This theA’ldve i,- accomplished by :m insect, the 
Tiputa which enters tlie flower by the 

tubulm’ p ul [be tirat |’<ul in/mg thickly lined vrith 
initcxcci hair^ Ic'cich tiiu fly ciOers easiiv, itsr.lurn 
is log l!y impel' e cl. fl.c' c/'Vo]h ihdes. when the 
lir' ih t eguoi ; if ■ hdis, 1 rdiow the captive 
to escape. In tlie mean whiie tlie insect, continu- 
ally struggling for liberty, and pacing his prison 
round and round, has brushed the pollca about the 
stigma. 1 do not doubt the accuracy of this account, 
though I have never caught the imprisoned Tipida'^. 
Indeed I have never seen any fruit formed by this 

Dr. Lamb of Newbury sent me specimens of the fiowers, with the 
insect inclosed, from the Oxford garden, where they were discovered 
by a young gardener. — Augtist J813. 


T 
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pktlt. Probably lor want ol’ some iiisee adapicd 
to the same purpose iii its own e()uiitry, die Ame- 
rican Afiftoldch/d Sipl/o, though it iiowei' plenti- 
fully, rarely forms fruit in our gardens. That it 
sometimes does, I have been informed by the late 
Lady Amelia Hume, since the first edition of this 
work was published. 

The ways in which insects serve the same pur- 
pose are innumerable. These active little beings 
are peculiarly busy about flowers in bright sunny 
weather, when every blossom is expanded, the pol- 
len in perfection, and all the powers of vegetation 
in their neatest vigour. Then we see the rougli 
sides and legs of the bee, laden with the golden 
dust, which it shakes off, and collects anew, in its 
visits to the honeyed stores inviting it on every side. 
All nature is then alive, 'and a thousand wise ends 
are accoinplished by innumerable means that “see- 
ing we perceive not;” for though in the abundance 
of creation there seems to be a waste, yet in pro- 
portion as we understand the subject, we find the 
more reason to conclude that nothing is made in vain. 

ft 
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ON THE DISEASES OF PLANTS, PARTICULARLY AS 
ILLUSTRATIVE OF THEIR VITAL PRINCIPLE. 

The diseases of Vegetables serve in many instances 
to prove their vitality, and to illustrate the nature of 
their constitution. 

Plants are subject to Gangrene or Sphacelus, espe- 
cially the more succulent kinds, of which a very 
curious account, concerning the Cactus coccimllifer, 
Indian Fig, or Nopal, extremely to our present pur- 
pose, is given by M. Thiery de Menonville, in his 
work on the culture of the Nopal as the food of 
the Cochineal insect. This writer travelled many 
year ssince, through the Spanish settlements in South 
America, chiefly noted for the cultivation of this 
precious insect, on purpose to transport it clandes- 
tinely to some of the French islands. Such were 
the supineness and ignorance of the Spaniards, that 
he succeeded in conveying, not only the living in- 
sects, but the bulky plant necessary for their suste 
nance, notwithstanding severe edicts to the contrary. 
He had attended previously to the management of 
the Nopal, and made his remarks on the diseases to 
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wliicli it is liable. Of these the Gangrene is extreme- 
ly frequent in the true Nopal of Mexico, begin- 
ning by a black spot, which spreads till the wliole 
leaf or branch rots off, or the shrub dies. But tlie 
same kind of plant is often affected with a much 
more serious disease, called by Thiery “ la dissolu- 
tion," This seems to be a sudden decay of the vital 
principle, like that produced in animals by light- 
ning or strong electi'icity. In an hour's time, from 
some unknown cause, a joint, a whole branch, oi 
sometimes an entire plant of the Nopal, changes 
from apparent health to a state of putrefaction or 
dissolution. One minute its surface is verdant and 
shining ; the next it turns yellow, and all its bril- 
liancy is gone. On cutting into its substance, the 
inside is found to have lost all cohesion, being quite 
rotten. "The only remedy in this case is speedy 
amputation below the diseased jiart. Sometimes 
the force of the vital principle makes a stand, as it 
were, against the encroaching disease, and throws 
off the infected joint or branch. Such is the account 
given by Thiery, which evinces a power in vegeta- 
bles precisely adequate to that of the animal con- 
stitution, by -which an injured or diseased part is, 
by an effort of Nature, thrown off to preserve the 
rest. 

Nor need we travel to Mexico to find examples of 
this. Every deciduou-s tree or shrub exhibits the 
very same phaenomenon ; for the fall of their decay- 
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mg’ foliage in autumn, leaving tlie branches and 
young buds vigorous and healthy, can be explained 
in no other way. Yet Du Hamel laboured in vain 
to account for the fall of the leaf*; nor is it wonder- 
ful that he or any body else, who. endeavours to ex- 
plain the physiology of vegetables or of animals 
according to one principle only, whether it be me- 
chanical or chemical, should entirely fail. To con- 
sider the fall of leaves in autumn as a sloufriuno-, 
or casting off diseased or worn out parts, seems so 
simple and evident, a.s to be hardly worth insisting 
upon. Yet I find myself anticipated in this theory 
by one physiologist onl}^ named Vrolick, cited by 
Willdenow, in his Prh/dpks of Bota}ty, p. 304 
though several learned speculations to no purpose 
arc extant on the subject. It is but just, however, 
that 1 should relate what led me to consider the 
matter with any attention. My friend the late Mr. 
Fairbairn of Chelsea garden long ago remarked to 
me, that when he had occasion to transplant any 
tree or shrub whilst in leaf, he could soon judge of 
its success by the ease with which its leaves were 
detached. The consequence of such treatment is 
more or les.s injury to the health of the plant, as 
will first appear by the drooping of the leaves, most 
of which will probably die, and the decay will gene- 
rally be extended to the younger more delicate twigs. 

♦ See his P/tys> des Arbref^^ v, 
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The exact progress of this decay may speedily be 
known, by the leaves of those branches which are 
irrecoverably dying or dead, remaining firmly at- 
tached, so as not to be pulled off without a force 
sufficient to briug^way the bark or buds along with 
them ; whereas the leaves of parts that have received 
no material injury, and where the vital energy acts 
with due power, either fall off spontaneously, or are 
detached by the slightest touch. Plants of hot 
countries, kept in our stoves, exhibit the same phav 
nomenon when transplanted or otherwise injured, 
even though not naturally deciduous. 

So when fruits are thoroughly ripened, they be- 
come, with respect to the parent plant, dead sub- 
stances, and, however strongly attached before, are 
then thrown off as extraneous bodies. Their stalks 
fade or wither, though the life of the adjoining 
branch continues unimpaired, and a line of separa- 
tion is soon drawn. In a poor soil, or unfavourable 
climate, a bunch or spike which should naturally 
consist of a considerable number of flowers, bears 
perhaps not half so many. Its upper part very early 
withers, the vital principle ceases to act at the point 
beyond which it could not continue to act with effect, 
and all its energy is directed to perfect what lies 
within the compass of its resources. This is evi- 
dent in Lathyrus odoratus^ the Sweet Pea of our 
gardens, a native of a very hot climate, at the sum- 
mits of whose flower-stalks arc generally found the 
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rudiments of one or more flowers, not attempted to 
be perfected. So also the first Barley sown on the 
sandy heaths of Norfolk, and indeed too many a fol- 
lowing crop, bears very few grains in Rn ear; for the 
same meagre supply of nourishment, bestowed equal- 
ly on a numerous spike of blossoms, would infallibly 
starve them all. In like manner one seed only is 
usually perfected in the best wild Arabian Coffee, 
known by its round form ; while the West Indian 
plantation Coffee has two in each berry, both con- 
sequently flattened on one side. The former grows 
in barren open places, in situations sufficiently fa- 
vourable for the impregnation of its blossoms/ but 
far less so fur the perfecting of much seed ; while 
the latter, well supplied w'ith manure and moisture, 
is enabled to bring every germ to maturity. 

Very strange effects are often produced upon plants 
by the attacks of insects, whence the various kinds 
of Galls derive their origin. These are occasioned 
by the punctures of those little animals, chiefly of 
the Hymenoptem order, and of the genus Cyriips, in 
some vigorous part of the plant, as the leaves, leaf- 
stalks, young stem or branches, and sometimes the 
calyx or germen. * The parent insect deposits its 
egg there, which is soon batched ; and in conse- 
quence of the perpetual irritation occasioned by the 
young maggot, feeding on the juices of the plant, 
the part where it is lodged acquires a morbid de- 
gree of luxuriance, frequently swelling to ;m iiu- 
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moderate size, and assumint^ the most extraordinary 
and whimsical shapes. This often happens to the 
shrubby species of Hawkweed, Hieracium sabau- 
(lim, Engl. Bot. t. 349, and umbcllatum, i. 1771, 
whose stems in consequence swell into oval knots. 
Several diflPerent kinds of Galls are borne by the 
Oak, as those light spongy bodies, as big as walnuts, 
vulgarly named Oak apples; a red juicy berry-likc 
excrescence on its leaves ; and the very astringent 
Galls brought from the Levant, for the purposes of 
dyeing and making ink, which last arc produced by 
a didei’ent species of Querens from citlier of our 
own. The common Dog-rose, /. 092, frequently 
bears large rnoss-like balls, in whose internal parts 
numerous mag'gots are always to be found, till they 
become the winged Cynips Rosa, and cat their way 
out. Many of our Willows bear round excrescences, 
as large as peas, on their leaves; and 1 remem- 
ber to have been very much astonished in Provence 
at a fine branched production on the Willows in 
winter, which appeared like a tufted Lichen, but 
proved on examination a, real Gall. Indeed our 
Salix Hdia\ t. 1343, is called Rose Willow from its 
bearing no less remarkable an excrescence, like a 
rose, at the ends of some of its branches, in conse- 
quence of the puncture of an insect ; and these are 
in like manner durable, though the proper leaves 
fall. The Mastic-tree, Pistacia Lentiscus, is often 
laden, in the south of Europe, with large red hollow 
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linger-like bodies, swarming internally with small 
insects, the Aphis Pistacia: of Linnaeus. The young . 
shoots ot Salvia pomifera, Fl. Graic. 1 . 15, S. triloba, 
t. 17, and even S. officinalis, in consequence of the 
attacks probably of some Cynips, swell into large 
juicy balls, very like apples, and even crowned with 
rudiments of leaves resembling the calyx of that 
fruit. These are esteemed in the Levant for their 
aromatic and acid flavour, especially when prepared 
with sugar. 

It may be reiuurked that all the excrescences 
above mentioned are generally more acid than the 
rest of the plant that bears them, and also greatly 
inclined to turn red. Tlie acid fhcy contain is 
partly acetous, but more of the astringent kind. 

The diseases of the skin, to which many vege- 
tables are .subject, are less easily understood than 
the foregoing. Besides one kind of Honey-dew, 
already mentioned, p. 152, something like leprosy 
may be observed in Tragopogon major, Jacq. Aiistr. 
t. 29, which, as I have been informed by an accurate 
observer, does not injure the seed, nor infect the 
progeny. The stem of Shepherd’s Purse, F,ngL Bot. 
1. 1485, is occasionally swelled, and a w'hite cream- 
like crust, afterwards powdery, ensues*. The 
White Garden Rose, Rosa alba, produces, in like 
manner, an orange-coloured powder. It proves very 

Vn-.do Candida, Pdrs. 5yn. 2*^3, V. tklaapcoii, Sm^erK Fiiuff, L 340. 
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difficult, in many cases, to judge whether uclj ap- 
.pearancc.s proceed from a primary disea.sc in the 
plant, arising from unseasonable cold or wet, or arc 
owing to the baneful stimulus of parasitical fungi 
irritating the vital principlcj.like the young progeny 
of insects as above related. Sir Joseph Banks has, 
with great care and sagacitjg traced the progress of 
the Blight in Corn, Uredo friancnti, Smeerb. Fung. 
L 140, and given a complete history of the minuti; 
fungus which causes that appearance. Sec Annals 
of Botany, v. 2. 51, t. 3, 4. Under the in.spection 
of this eminent promoter of science, Mr. Franci.-^ 
Bauer made microscopical dra-wings of many .similar 
fungi infecting the herbage and seeds of several 
plants, but he has decided that the black swelling of 
the seed of corn, called by the French Ergot, though 
not well distinguished from other appearances by 
the generality of our agricultural writers, is indubi- 
tably a morbid swelling of the seed, and not in any 
way connected with the growth of a fungu.s. The 
anthers of certain plants often exhibit a similar dis- 
ease, swelling, and producing an inordinate quantity 
of dark purplish powder instead of true pollen, as 
happens in Silene infiata, FI. Brit. Engl. Bot. t. 164, 
and the white Lychnis dioica, 1 . 1580, whose petals 
are, not uncommonly, stained all over with this pow- 
der. Our knowledge on all these subjects is yet in 
its infancy ; but it is to be hoped, now the pursuit 
of agriculture and of philosophical botany begin to 



he, ill snmc distinguished instances, united, such ex- 
amples will be followed, and science directed to one 
of ils belt ends, that of improving useful arts. And 
liere 1 cannot but mention the experiments continu- 
ally going on under the inspection of the ingenious 
Mr. Knight, of fertilizing the germen of one species 
or variety with the pollen of another nearly akin, 
as in apples, garden peas, &c., by which, judiciously 
managed, the advantages of different kinds are com- 
bined. By the same means Linnaeus obtained in- 
termediate species or varieties of several plants ; and 
if any thing were wanting to confirm his theory re- 
specting the stamens and pistils, this alone would 
\)lacc it out of all uncertainty. 
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OF THE SYSTEMATICAL ARKANGEMENT OF PLANTS. 

NATURAL AND ARTlFltlAL METHODS. GENERA, 

SPECIES, AND VARIETIES. NOMENCLATURE. 

The foregoing chapters have sufficiently explained 
the parts of plants, and the leading dift’erences in 
their conformation, for us now to proceed to the 
Systematical part of our subject. In this, when 
properly understood and studied, there is no less 
exercise for the mind, no less employment for its 
observation and admiration, than in physiological 
or anatomical inquiries. ; nor are the organs of ve- 
getables, when considered only as instruments of 
classification and discrimination, less conspicuous 
for beauty, fitness, and infinite variety of contrivance, 
than under any other point of view. The wisdom 
of an Infinite Superintending Mind is displayed 
throughout Nature, in whatever way we contemplate 
her productions. 

When we take into consideration the multitude of 
.species which compose Ihe vegetable kingdom, even 
in any one coufitry or climate, it is obvious that 
some arrangement, some regular mode of naming 
and distinguishing them, must be very desirable, 
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and even necessary, for retaining them in our 
own memory, or for communicating to others any 
thing concerning them. Yet the ancients have 
scarcely used any further classification of plants 
than the vague and superficial division into trees, 
shrubs and herbs, except a consideration of their 
places of growth, and also of tlieir qualities. The 
earlier botanists a,mong the moderns almost inevitably 
fell into some rude arrangement of the objects of 
their study, and distributed them under the heads 
of Grasses, Bulbous plants, Medicinal or Eatable 
plants, See., in which their successors made several 
improvements, but it is not worth while to contem- 
plate them. 

The science of Botanical Arrangement first as- 
sumed a regular form under the auspices of Conrad 
Gesner and Caesalpinus, who, independent ‘of each 
other, without any mutual communication, both con- 
ceived the idea of a regular classification of plants, 
by means of the parts of fructification alone, to which 
the very existence of Botany as a science is owing. 
The first of these has left us scattered hints only, in 
various letters, communicated to the world after his 
premature death in 15C5 : the latter published a 
system, founded on the fruit, except the primary 
division into trees and herbs, in a quarto volume 
printed at Florence in 1583. This work Linnaeus 
studied with great care, as appears from the many 
notes and marked passages in his own copy now 
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before me. Hence he adopted his ideas of the sup- 
posed origin of the calyx, corolla, stamens, and pistils, 
from the outer bark, inner bark, wood and pith, 
which are now proved to. be erroneous. In his own 
Classes Plantarum he has drawn out a regular plan 
of the system of Csesalplnus, the chief principles of 
which are the following : 

] . Whether the embryo be at the summit or base of 
the seed. 

2. Whether the germen be superior or inferior. 

3. Seeds 1, 2, 3, 4, or numerous. 

4. Seed-yessels 1, 2, 3, 4, &c. 

Tlie work of Caesalpinus, though full of informa- 
tion, was too deep to be of common use, and excited 
but littlb attention. A- century afterwards Morison, 
Professor of Botany at Oxford, improved somewliat 
upon the ideas of the last-mentioned writer, but has 
been justly blamed for passing over in silence the 
source of his own information. Ray, the great En- 
glish naturalist, formed a considerably different sy- 
stem upon the fruit, as did Hermann, Professor at 
Leyden, and the great Boerhaave ; but in these last 
there is little originality. 

Rivinus, Ruppius and Ludwig in Germany pro- 
posed to arrange plants by tbe various forms of their 
Corolla, as did Tournefort the illustrious French 
botanist, whose system isby far'the best of the kind ; 
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and tliis having been more celebrated than most 
others, I shall give a sketch of its plan. 

In the first place we meet with the old but highly 
unphilosophical division into Herbs and Trees, each 
of which section.s is subdivided into those with a Co- 
rolla and those without. The trees with a Corolla 
are again distributed into such as have one or many 
petals, and those regular or irregular. — Herbs with 
a Corolla have that part cither compound (as the 
Dandelion, Thistle and Daisy), or simple ; the latter 
being either of one or many petals, and in either 
case regular or irregular. We come at last to the 
final sections, or classes, of the Tournefortian system. 
Herbs with a ■'imple, monopetalous, regular corolla 
are either bell-shaped or funnel-shaped ; those with 
an irregular’ one either anomalous or labiate. Herbs 
with a simple, polypetalous, regular corolla are 
either cruciform, rosaceous, umbellate, pink -like or 
liliaceous; those with an irregular one, papiliona- 
ceous or anomalous. The subdivisions of the classes 
are founded on the fruit. 

It is easy to perceive that a system of this kind can 
never provide for all the forms of corolla which may 
be discovered after its iirst contrivance ; and there- 
fore the celebrated Dr. Garden, who studied by it, 
assured me, that when he attempted to reduce the 
American plants to Tournefort's classes, he found 
them so untractable, that, after attempting in vain 
to correct or augment the system, he should probably 
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have given np the .sciciu c in clespnir liad not the 
works of Limiants fallen in his way. 

Ma^nol, Professor at Montpellier, and even Liii- 
neeus himself, formed schemes of arranging plants 
by tlie calyx, or rather by the floral integmnonts 
taken collectively, which nobody has followed. 

All preceding systems, and all controversies re- 
<j)ecting their superior iberits, were laid aside, as 
soon as the famous Linntcan method of classififaMnn, 
founded on the Steniens and Pistils, became kijown 
in the botanical world. Lum'.eus, after provitig those 
organs to be the most essential n{ all to the very 
being of a plant, first conceived the fortunate idci 
of rendering .them subservient to the purposes of 
methodical arrangement, taking into consideratinn 
their number, situation and proportion. How tlieso 
principles are applied,- we shall presently explain ; 
but some previous observations are necessary. 

Linnaeus first made a distinction between a na- 
tiiral and an artificial metbod of botanical arrange- 
ment. His predecessors probably conceived their 
own systems to be each most consonant with the 
order of Nature, as well as most commodious for 
use, and it was reserved for him to perceive and to 
explain that these were two very distinct things. 

The most superficial observer must perceive some- 
thing of the classification of Nature. The Grasses, 
Umbelliferous plants. Mosses, Sea-weeds, Ferns, 

. Liliaceous plants, Orchises, Compound flowers, 
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eacli constitute a family strikingly similar in form 
ami 'luulitics among themselves, and no less evi- 
dently distinct from all others. If the whole vege- 
tal)! o kingdom could with ecjual facility be distri- 
buted into tribes or cla.sses, the study of Botany on 
such a plan would be no less easy than satisfactory. 
But as we proceed in this p;^th, we .soon find our- 
selves in a labyrinth. The natural orders and fami- 
lies of plants, so far from being connected in a re- 
gular series, apprpach one another by so many points, 
as to bewilder instead of directing us. We may 
seize some striking' combinations and analogies ; but 
tl)e further we proceed, the more we become sensible 
that, even if we had the whole vegetable w'orld be- 
fore us at one view, our knowdedge must be. imper- 
fect, and that our genius” is certainly not equal 
to the Majesty of Nature.” Nevertheless Linnmus, 
and*al] true philosophical botanists, since the first 
mention of the natural affinities of plants, have ever 
considered them as tha most important and interest- 
ing branch, or ratliejr the fundamental part, of sy- 
stematical botany. Without them the science is truly 
a study of words, contributing nothing to enlarge, 
little worthy to exercise, a rational mind. Linnseus 
therefore suggests a scheme which he modestly calls 
Fragments of a Natural Method, This formed the 
subject of his occasional contemplation ; but he daily 
and hourly studied the principles of natural affinities 
among plants, conscious that no true knowledge of 


u 
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ilieir distinctions any more than of their qualities, 
could be obtained without; of which important 
truth he was not only the earliest, but ever the most 
strenuous assertor. 

In the mean while, however, Linnaeus, well aware 
that a natural classification was scarcely ever to be 
completely discovered, and that if discovered it 
would probably be too difficult for common use, con- 
trived an artificial system, by which plants might 
conveniently be arranged, like words in a dictionary, 
so as to be most readily found. If all the words of 
a language could be disposed according to their 
abstract derivations, or grammatical affinities, such 
a performance might be very instructive to a philo- 
sopher, but would prove of little service to a young- 
scholar ; nor has it ever been mentioned as any ob- 
jection to the use of. a dictionary, that words of very 
different meanings, if formed of nearly the .^amc 
letters, often stand together. The Method of Liu- 
riceus therefore is just such a dictionary in Botany, 
while his Philnmphia Botanica is the grammar, and 
his other works contain the history, and even the 
poetry of the science. 

But before we give a detail of his artificial system, 
we must first see how this great man fixed the fun- 
damental principles of botanical science. Nor are 
these principles confined to botany, though they ori- 
ginated in that study. The Linneean style of dis- 
criminating plants ha.s been extended by him.self 
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and others to animals and even fossils; and his ad- 
mirable principles of nomenclature are applied with 
great advantage even to chemistry itself, now be- 
come so vast and accurate a science. 

Independently of all general methods of classifi- 
cation, whether natural or artificial, plants, as well 
as animals, are distinguished into Gaitra^^ Specks 
and Vcu'ktks. 

By Species are understood so many individuals, 
or, among the generality of animals, so many pairs, 
as are presumed to have been formed at the creation, 
and have been perpetuated ever since ; for though 
some animals appear to have been exterminated, we 
have no reason to suspect any new species has been 
produced; neither have we cause to suppose any 
species of plant has been lost, nor any new one 
permanently established, since their first formation, 
notwithstanding the speculations of some philoso- 
phers. We frequently indeed see new Varieties, 
by which word is understood a variation in an esta- 
blished species; but such are imperfectly, or for a 
limited time, if at all, perpetuated in the offspring. 

A Genus comprehends one or more species, so 
essentially different in formation, nature, and often 
many adventitious qualities, from other plants, as to 

* Our scientific language in English is not efficiently perfect to 
afford a plural for genus, and vTe are therefore obliged to adopt the 
Latin one, genera, though it exposes us sometimes to the horrors of 
hearing of “ a new genera ^ of plants. 

u 2 
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constitute a distinct family or kind, no less perma- 
nent, and founded in tbe immutable laws of tlie cre- 
ation, than the different species of such a genus. 
Thus in the animal kingdom, a horse, ass and zebra 
form three species of a very distinct genus, marked, 
not only by its general habit or aspect, its uses and 
qualities, but also by essential characters in its 
teeth, hoofs, and internal constitution. The lion, 
tiger, leopard, panther, lynx, cat, &e., also compose 
another sufficiently obvious and natural genus, and 
the numerous herd of monkeys, apes and baboons a 
third. The hippopotamus is, as far as wc know, a so- 
litary species of a most distinct and striking genus ; 
and the elephant has, till lately, been thought to 
stand alone in another. 

So among 'vegetables, the various species of rose 
compose a beautiful genus, known to every one who 
ever looked at a plant, merely by a certain combi- 
nation of ideas, but essentially distinguished, as we 
shall hereafter find, by clear and decisive characters. 
The species of Iris form also a numerous genus, and 
the Willows another; while the curious Epuncdiuin 
alpinum, Engl. Bot. t. 438, is too singular and dis- 
tinct to be associated with any known plant besides, 
and constitutes a genus by itself*, as well as the 
Adoxa, t. 453, and Lmmea^ t. <^3. 


Prof. DeCandolle has a new Persian species, E.^innatum^ in his 
Si/st. 10 . % 39. 



THEIR CHARACTERS. 


293 


The lirst great and successful attempt to define 
the genera of plants was made by Tournefort, and 
in this his transcendent merit will ever be conspi- 
cuous, though his system of arrangement should be 
entirely forgotten. Not that he has excelled in ver- 
bal definitions, nor built all his genera on sure foun- 
dations; but his figures, and his enumerations of 
species under each genus, show the clearness of his 
conceptions, and rank him as the father of this 
branch of botany. 

Ihnnceus first insisted on generic characters being 
exclusively taken -from the seven parts of fructifica- 
tion, and he demonstrated these to be sufficient for 
all tlie plants that can, be discovered. He also laid 
it down as a maxim, that all genera are as much 
founded in nature as the species which compose 
them; and hence follows one of the most just and 
valuable of all his principles, that a genus should 
furnish a character, not a character form a genus ; 
or, in other words, that a certain coincidence of 
structure, habit, and perhaps qualities, among a 
number of plants, should strike tbe judgment of a bo- 
tanist, before he fixes on one or more technical cha- 
racters, by which to stamp and define such plants 
as one natural genus. Thus the Hemerocallis caru- 
ka, Andr. Repos, t 6, and alba., t. 194, though hi- 
therto referred by all botanists to that genus, are so 
very different from the other ^ecies in habit, that 
a discriminative character might with confidence be 
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expected in some part or other of their fructification, 
and such a character is accordingly found in the 
winged seeds. Yet in the natural genera of Arena- 
ria and Spergula, winged or bordered .seeds are so 
far from indicating a distinct genus, that they are 
found insufficient to constitute even a specific cha- 
racter. See Engl. Bot. t. 958, 1535, and 1536. So 
Blandfordia, Exot. Bot. t. 4, Grammar f. 148, is 
well distinguished from Aletris, with which some 
botanists have confounded it, by its hairy seeds ; 
but the same circumstance will not justify us in se- 
parating a few species from Comwlvtilm, which are 
attached to that genus by stronger ties of another 
kind. 

Some genera are obvious and indubitable both in 
habit and character, as Quercwi, Rosa, Euphorlna, 
Begonia, Exot. Bot. t^ 101, and Sarracxniu, 1 . 53 ; 
others are obvious, but. their character extremel y dif- 
ficult to define, as Valeriana. The greatest difficulty 
lies in distinguishing genera that belong to such 
very natural orders as the Grasses and Umbellife- 
rous plants : and the ablest botanists differ about 
the best guides in these two particular cases. Yet 
other orders, equally natural, sometimes afford very 
excellent generic differences, like that to which Rosa, 
Rubus, Eragaria, ho.'., belong ; and even in the Pa- 
pilionaceous plants with ten distinct stamens, a tribe 
hitherto judged inextricable, a regular examination 
on scientific principles has led to the discovery of 
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very natural well-defined o-enera. See AnnaLs of 
Botany, v. 1. 501. I have in a preceding- chapter 
hinted that the Umbelliferous plants seem to me 
very capable of being -well discriminated by their 
seeds, and otjier botanists have held the sarhe opi- 
nion ; but the parts of tlie flower must also jc taken 
into acconut. See Eng'/. Fi. v. 2. 

But thong'll T feel convinced, as far as my e.\[je- 
rience goes, that genera arc really' founded in rcature, 

I am far from asserting that Linmeus, or any other 
writer, has succeeded in fixing all their just limits. 
This deep and important branch of natural science 
rcipiircs the union of various talents. Many persons 
Vtho can perceive a genus cannot define it ; nor do 
acuteness of perception, solidity of judgment, and 
perspicuity of expression, always meet in the same 
person. Those who excel in this department are 
named by Liniifeus, Phil. Bot. .wet. 1 52, theoretical 
botanists ; those who study only species and varie- 
ties, practical ones. 

In methodical arrangement whether natural or 
artificial, every thing must give way to generic dis- 
tinctions. A natural system which should separate 
the species of a good genus, would, by that very test 
alone, prove entirely worthless ; and if such a defect 
be sometimes unavoidable in an artificial one, con- 
trivances must be adopted to remfedy it ; of -whicli 
Linnaeus has set us the example, as will hereafter 
be explained. 
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Generic cliaractcrs ure reckoned by L niueus of 
three kinds, the fact it iouf:, the essentials and the na- 
tural, all founded on the fructification alone, and not 
on the inflorescence, nor any other part. 

The first of these serves only to dispriminate ge- 
nera that happen to come together in the same ar^- 
Jicial order or section ; the second, to distinguish a 
particular genus, by one striking mark, from all of 
the same natural order, and consequently from all 
other plants ; and the third comprehends every pos- 
sible mark common to all the species of one genus. 

The factitious character can never stand alone, 
but may sometimes, commodiously enough, be added 
to more essential distinctions, as the insertion of the 
petals in Agrimonia, Engl. BoL 1 . 1335, indicating 
the natural order to which the plant belongs, which 
cliaracter, though essential to that order, here be- 
comes factitious. 

Linnaeus very much altered his notions of the ca- 
character after he had published his Philoso- 
phia Botanica, whence the above definitions are 
taken. Instead of confining it to one mark or idea, 
he, in his Systerm Vegetabilium, makes it comprehend 
all the distinctions requisite to discriminate each 
genus from every other in the system, only avoiding 
a repetition at every step of the characters of the 
artificial class aiiB order, which stand at the top of 
each page, and are not always essential to the cha- 
racter of the genus. This is the kind of generic 
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clinnu ter now universally adopted, and indeed the 
only one in common use. Tlie learned Jussieu has 
given it the sanction of his approbation and adop- 
tion, as far as its plan is concerned, throughout his 
immortal work, subjoining in a different type such 
characters and remarks as belong to the habit, or 
refer to other circumstances. For ray own part, I 
profess to retain, not only the plan, but the very 
^vords of Lij^naeus, unless I find them erroneous, 
copying nothing' without examination, but altering 
with a very sparing hand, and leaving much for 
future inquiry. I cannot blame my predecessors 
for implicitly copying the Linnaean characters, nor 
should I have been the first among English writers 
to set a contrary example, had I not fortunately been 
furnished with peculiar materials for tlie purpose. 

The beauty and perfection of these essential ge- 
neric characters consist in perspicuity, and a clear 
concise style of contrasting them wdth each other. 
All feebleness, all superfluity, should be avoided by 
those who are competent to the purpose, and those 
who are not should decline the task. Comparative 
words, as long or short, without any scale of compa- 
rison, are among the grossest, though most common, 
faults in such compositions. 

The natural character seems to have been, at one 
time, what Linmeus most esteemed. It is what he 
has used throughout his Genera Planfantm, Q.Vfoik 
now superseded by the essential characters in his 
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Si/Uema Vegciahilium, and therefore in some measure 
laid aside. The disadvantages of the natural cha- 
racter are, that it does not particularly express, nor 
direct the mind to, the most important marks, and 
that it can accord only with such species of the ye- 
nus as are known to the author, being therefore ne- 
cessarily imperfect. This kind of character is, how- 
ever, admirable for the illustration of any difficult 
natural order. Mr. Ker’s elucidation .5 of the Eii- 
mtee, Sword-leaved plants, Annah of Botany, v. 1 . 
219, and Cur't. Alag. see Grammar f. 151 — 153, 
afford excellent specimens of it, serving as a store 
of facts and observations for following .systematical 
writers. 

Specific characters should be con.structed on .simi- 
lar principles to the generic ones, as far as regards 
certainty, clearness and conciseness. The genus 
being first well defined, we are to seek for charac- 
ters, not mentioned among the generic marks, for 
distinguishing the species. A .specific difi’crcncc 
for a solitary species of any genus, is therefore an 
absurdity. Linnaeus at first intended his sjjecific 
definitions should be used a.s names ; but the inven- 
tion of trivial, names happily set aside this incon- 
venient scheme. On this account however he li- 
mited each to twelve W'ords, a rule to which all phi- 
losophical naturalists have adhered, except in cases 
of great necessity. Nor is the admission of one or 
two words beyond the allotted number reprehensi- 
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ble, provided the whole sentence be so neatly and 
perspicuously constructed, that the mind may com- 
prehend it, and compare it with others, at one view ; 
but this can hardly be done when the words much 
cx'ceed twelve. - This rule, of course, can be strictly 
applied to Latin definitions only, though it should 
be kept in view in any language, as far as the genius 
of that lanffua2:e will allow. Linnams savs. “ (ie- 
nuine specific distinctions constitute the pcrl'ection 
of natural science g' which is strongly confirmed by 
the great inferiority of most botanists, in this de- 
partment, to that great man, and especially by the 
tedious feebleness and insufficiency, displayed among 
those who court celebrity by despising, his principles. 

In constructing generic and specific characters, 
the arrangement of the different parts on which thev 
are founded is to be considered. Such as arc most 
important in the natural order, or genus, are to 
stand first, and the subordinate, or more peculiar 
marks of the object before us, ought to close the 
sentence. On the contrary, in drawing up natural 
characters of a genus, as well as full descriptions 
of particular plants, it is proper to take, in the former 
instance, the calyx, corolla, stamens, pistils, seed- 
vessels, seed, and receptacle ; and in the latter, the 
root, stem, leaves, appendages, flower and fruit, in 
the order in which they naturally occur. 

Nomenclature is no less essential a branch of me- 
thodical science than characteristic definitions ; for, 
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unless some fixed laws, or, in other words, good 
sense and perspicuity be attended to in this depart- 
ment, great confusion and uncertainly must ensue. 

The vague names of natural objects lianded down 
to us, in various languages, from all antiquity, could 
Lave no uniformity of derivation or plan in any of 
those langiuige*-'. Their ciiifcrent origins may be 
imagined, but cain.ot be traced. Many of these, 
furnished by the Greek or Latin, are retained as 
genciR names in scientific botany, though neither 
tlieir precise meaning, noreven the plants to which 
they originally belonged, can always be dtdermined, 
as Rosa, Fiaa'y P^per, kc. It is suificient that 
those to wliich they are none by common (amsent, 
applied, sliould be defined oirI lived. of 

the Liniurmi school, houexer, adivd' iie ge- 

neric names Iroiri any other language tliaii the ( ek 
or Latin, all others bciagestieuKol barbimoiis. ^\dth- 
out this rule we should be overwlit Imt cb not only 
with a torrent of uncouth and unmanageable words, 
but we should be puzzled where to fix our choice, 
as the same plant may have fifty different original 
denominations in different parts of the world, and 
we might happen to choose one by which it is least 
known. Thus, the celebrated Indian plant now 
proved beyond all doubt to be the Cyamiis of Theo- 
phrastus’’*', having been erroneously reckoned by 

* Sec Exot. Boi. v. 1, 60, where the arguments in support of tliis 
opiuion are given, and Curt. Mug. f. 003, where ,'>oine of them aie 
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Linnaeus a NympfuTcij received from Gaertner, one 
of the first who well distinguished it as a genus, 
the Ceylon name of Nclumbo ; which being con- 
trary to all rules of science, literature, or taste, for 
a generic name, has by others bee]i made futo bad 
Latin as A'cluvihium. But the universal Hindu 
name of the plant is Ttutnira, v iiicro imiepeiident 
of barbarisSni, ought to Itru/- b um ])rei'ei. : 
very confined one of XvhnrlK^. In iike uiariJic r tlje 
Bamboo, An(}hlo L.a.'Aos of Lmuaiis, promng a 
distinct o'enus, has received tiie appellation of Bdin- 
busa, tliiAigh Jussieu had airead}; given it that of 
X((s(to\ ifom Dio'U'orides^’ . Perhu]es the barbarous 
name ol' sonu‘ ^ cr\' lemi! [slants, when they cannot 
po^mbU ’'a\- !’• en -n '-an previously by any otljer, 
d w ^ *'uvt iiaUiUe 's IroaUiOidoim andi easily re- 
‘ ^ ' : b.v Le*’' ’nj ”«e i.iuy !:e admitted 
es ill .[ J.ap:«a m . but sueli a Word 

(itifhai) is Intoh rabie. i no Ibaii.iu ^\^itcrs, as 
C;e^ar, ni deseribing foreign countries, have occa- 
sionally latiai/.cd some words or names that fell in 


with much candour and in2:emiity ruiUruvcrtcd, though not so as-lo 
alter my sentiments ; nor can any thing jusuly the use of Nelunihium 
in u scientific work as ng^cnrric name. 

* it is not indeed clear that this name is so correctly apjdied as that 
of C^amus, because Vastus originallj^ belonged to a reed with a solid 
stem/’ perhajis a palm ; but not being wanted, nor capable of being 
correctly used, for die latter, it may very well serve for tlie Bamboo. 
There is no end of raking up old uncenain tics about classical names. 
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their way, which may possibly excuse our making 
Ailanthus of AiiUuito, or Pandaitm of Pandcmg. 
Still I can only barely tolerate such names out of 
deference to the botanical merits, not the learning, 
of theif contrivers; and I highly honour the zeal 
and correctness of Mr. Salisbury, who, in defiance 
of all undue authority, has ever opposed them, nam- 
ing Aucuba, on account of its singular base or re- 
ceptacle, Eubasis. I know not how Pandamix es- 
caped his reforming hand, especially as the plant 
has already a good characteristic Greek name in the 
classical Forster, Athrodactylis. 

Excellent Greek or Latin names are such as in- 
dicate some striking peculiarity in the genus; as 
Glycyrrhiza, a sweet root, for the Liquorice ; Avta- 
i'antbits, without decay, for an everlasting flower ; 
Heliatitfuis, a sun-flower ; Lithuspcrmiim, a stony 
seed ; Eriocalia*, Grammar f. 205, a flower with a 
singularly woolly base or cup ; Origanum, an or- 
namental mountain plant ; IlepierocallLs, a beauty of 
a day; Arenaria, a plant that inhabits sandy places; 
and Gypsophila, one that loves a chalky soil. Such 
as mark the botanical character of the genus, when 
they can be obtained for a nondescript plant, are 
peculiarly desirable; as Ceratopetalum, Grammar 

^ When I named this genus in Exotic Botany, I was not aware of 
its having previously been published by M. La Billarclicre under the 
name of Aetkotus ; a name however not tenable in Botany, because it 
has long been preoccupied in Mineralogy. 
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/, 244, from the branched horn-like petals ; Lasiope- 
talum, from the very singularly woolly corolla; Cal- 
ccohiria, from the shoe-like figure of the same part ; 
Couchhtm, from the exact resemblance of its fruit to 
a bivalve shell. 

In all ages it has been customary to dedicate cer- 
tain plants to the honour of distinguished persons. 
Thus Euphorbia commemorates the physician of 
Juba a Moorish prince, and Gentiana immortalizes 
a king of Illyria. The scientific botanists of modern 
times have adopted the same mode of preserving the 
memory of benefactors to their science ; and though 
the honour may have been sometimes extended too 
far, that is no argument for its total abrogation. 
Some uncouth names thus unavoidably deform our 
botanical books; but this is often effaced by the 
merits of their owners, and it is allowable to model 
them into grace as much as possible. Thus the ele- 
gant Tournefort made Gnndclia from Gundelscheim- 
er ; which induced me to choose Goodenia, for my 
much honoured and valued friend Dr. Goodenough, 
now bishop of Carlisle, though it has, when too late, 
been suggested that Goodenovia might have been 
preferable. Some difficulty has arisen respecting 
French botanists on account of the additional names 
by which their grandeur, or at least their vanity, 
wasd isplayed during the existence of the old mon- 
archy. Hence Pittoniat, was applied to the plant 
consecrated to Pitton de Tournefort ; but Linnaeus 
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preferred the name by which alone he was known 
out of his own country, or in learned language, and 
called the same genus Tournefortia. Thus we have 
a Fontahmia and a Louichea, after the excellent 
Louiche Desfontaines; butthe latter proving a doubt- 
ful genus, or, if a good one, being previously named 
Pteranthus, the former is established. We have 
even in England, by a strange oversight, both Slu- 
artitt, G rammarj'. 5 1 , 52, and Butea, after the famous 
earl of Bute ; but the former being long ago settled 
by Linnaeus, the latter, since given by Kcenig, is' 
totally inadmissible on any pretence whatever, ex- 
cept perhaps in memory of the late marchioness, to 
whom our gardens are indebted. In like manner 
my own Humea, Exot. Bot. t. 3, has been called in 
France C«/owzem, after the late emperor, by the help 
of a pun, though there' has long been another genus 
Bonayariea, which last can possibly be admitted 
only in honour of the divorced empress, and not of 
her former consort, who had ■ no botanical preten- 
sions. Our late beloved sovereign could derive no 
glory from the (reorgw* of Ehrhart ; butthe Hhr- 
litziaoi Aiton, Gram7nar f. 154, stands on the sure 
basis of botanical knowledge and zeal, to wdiich I 
can bear ample and very disinterested testimony. 

Linnaeus, in his entertaining book Critica Bota- 
nka, p. 79, has in several instances drawn a fanciful 


TetrapUs of Heiwig, and En^L Bot, f, t0^20. 
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analogy between botanists and their a])propriate 
plants, thus, — 

Bauhhua, after the two distinguished brothers John 
and Caspar Bauhin, has a two-lobed or twin leaf. 

Scheiiclizcria, a grassy alpine plant, commemo- 
rates the two Scheuchzers, one of whom excelled in 
the knowledge of alpine productions, the other in 
that of grasses. 

Donieina, Grammar f. 272, with its obsolete 
flowers, devoid of all beauty, alludes to the anti- 
(juated and uncouth book of Dorstenius. 

Heniaiid'ia, an American ])lant, the most beautiful 
(d’all trees in its foliage, but furnished with trifling 
blossoms, bears the name of a botanist highly fa- 
voured by fortune, and allowed an ample, salary for 
the purpose of investigating the natural history of 
the Western world, but wdiose labours have not an- 
swered the expense. On the contrary, 

Magnolia, Grammar f. 229, with its noble leaves 
and flow’ers, and 

Dil/enia, Gram. f. 230, 231, with its beautiful 
blossoms and fruit, serve to -immortalize two of the 
most meritorious among botanists. 

Linncea, Gram.f. 200, “a depressed, abject, Lap- 
land plant, long overlooked, flowering at an early 
age, was named by Gronovius after its prototype 
LinnEeus.” 

In pursuance of the same idea, Dicksonia, a beau- 
tiful and curious fern, is well devoted to our great 
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cryptogamist ; Ktiitppiat a small and singular grass, 
to an ant\ior celebrated for bis minute and curious 
drawings of that tribe; Sprengelia, to one distin- 
guished for illustrating the impregnation of plants, 
which the remarkable form and union of its anthers 
serve to indicate; while Smlthia sensitiva, named 
by Mr. Dryander in the Hortus Kcwensis of our 
mutual friend Aiton, could at that time be merited 
only by a treatise on the Irritability of Plants *, to 
wbicb the specific name happily alludes. 

The generic name being fixed, the specific one is 
next to be considered. With respect to this, Rivinus 
has the merit of originality, having been the first to 
contrive naming each plant in two words. But his 
names were meant for specific definitions, for which 
they are totally inadequate. Linnmus, in construct- 
ing his more accurate and full specific characters, 
intended the latter should serve as names, and there- 
fore called them nomina specifica. When he, most 
fortunately, for the science and for the popularity of 
bis whole System of Nature, invented the present 
simple specific nanies^ *he called them nomina trivi- 
alia, trivial, or for common use ; but that term is now 
superfluous. 

Specific names should be formed on similar prin- 
ciples to the generic ones ; but some exceptions are 
allowed, not only without inconvenience, but with 


Phil. 'iVani./or 1788 . 
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great advantage. Such as cxprcs.s the es.sential 
specific character are unexceptionable, as Banksia 
'errata, integrifolia, dentata, Ke.. ; but perhaps those 
.vhicli express something equally certain, but not 
omprehended in that character, are still more use- 
ul, as conveying additional information, 1,’ke Lvora 
ilha and cocc/nea, Sderaathus aninmx and peretmis, 
Aletris fragranfi. Saxifrage arnua, Sec. ; tor which 
eason it i.s often useful that vernacular names should 
lot be mere translations of the Latin ones. Com- 
)arative appellations are very good, as Banksia cri- 
■ folia, Andromeda salic folia *, Saxifrage bn/oides. 
Milium cimicinum, Elymua Hystrix, Pedicularis Scep- 
rum. Names which express the local situations of 
litferent species are excellent, such as Mtlampyrum 
revenue, pretense, nemm'osum and sylvaticum, Carex 
rrenaria, nliginosa and sylvatica, as well as aquatica, 
naritbna, rupestris, alpina, nivalis, used for many 
ilants. But names derived from particular countries 
>r districts ai-e liable to much exception, few plants 
•eing sufficiently local to justify their use. Thus 
^dgusticum cormibiensc is found', not only in Corn- 
.vall, but in Portugal, Italy and Greece ; Schwen- 
hia amcricana irrows in Guinea as well as in South 
America. Such therefore, though suffered to remain 

♦ Some botanists write crktefolui^ salici^dioj Imgu^orm^ &c., in- 
v:ad of following the analogy of the Latin m forming adjectives with 
-• i, as pahnifer from ktedfer^ Irom te ; barhi^er^ fwm 

"'nrha^ f j k(\ 
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on the authority of Linnaeus, will seldom or never 
be imitated by any judicious writer, unless TroUius 
europreus and asiatkus ma}" justify our naming the 
thirdspecies ofthat genus, subsequently brought from 
America, americanm. The use of a plant is often 
coiumodiously expressed in its specific name, as Bra.s- 
.sica oleravea, Paparer .somnifenmi, hiocarpus edulis ; 
so is likewise its time of lioweriug, as Primula nris," 
Leucqjim vernum. mstivum and autumnale, and Jhl- 
Ichorus hpmalk. 

When a plant has been erroneously made a dis- 
tinct genus, the name so applied to it may be retain- 
ed for a specific appellation, as Lalhrm Phclppaa, 
and Bartsia Gymnandra ; which may also be prac- 
tised when a plant has been celebrated, either in 
botanical, medical, or any other history, by a parti- 
cular name, as Origanum Dictammts, Ariemusiu 
Dracunculus, Laurus Cimiamomuni, Selinum Cairi- 
foUa, Carica Papaya. In either case the specific 
name stands as a substantive, retaining its own gen- 
der and termination, and must begin with a capital 
letter ; which last circumstance should be observed 
if a species be called after any botanist who has 
more particularly illustrated it, as Cortusa Matthioli 
and C. Gmelini, Duranta Plumierii^ and Mutisii. 
The latter genus suggests an improvement in such 
kind of names. The genitive case is rightly used 
for the person who founded the genus, D. Plumi- 
crii ; D. Mutiskma might serve to commemorate the 
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finder of a species, while D. FMisia implies the plant 
which bears it to have been once called EUinia. 

There is another sort of specific names in the ge- 
nitive case, which are to me absolutely intolerable, 
though contrived by Linnaeus in his latter days. 
These are of a comparative kind, as iMhelui Cohim- 
nea’., meaning Colimnco' formis. We may allow 
a few such, already established, to remain, but no 
judicious author will imitate them. 

Botanists occasionally adapt a specific name to 
some historical fact belonging to the plant or to the 
person whose name it bears, as Linnaa borealis from 
the great botanist of the north ; Man'cea exotica 
after one of his favourite pupils, a foreigner ; Broiv- 
ullla demissa aird data, from a botanist of humble 
origin and character, who afterwards became a lofty 
bishop, and in whose work upon Water I find the 
following quotation from Seneca in the hand-writing 
of Linnmus : “ Many might attain wisdom, if they 
did not suppose they had already reached it.” In 
like manner Buffbnia tenuifolia is well known to 
be a satire on the slender botanical pretensions 
of the great French zoologist, as the HUUn para- 
sitica of Jacquin, though perhaps not meant, is 
an equally just one upon our pompous Sir John 
Hill. I mean not to approve of such satii'es. 
They stain the purity of our lovely science. If a 
botanist does not deserve commemoration, let hinr 
sink peaceably into oblivion. It savours of malig- 
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nity to make his crown a crown of thorns, and if tlie 
application he unjust, it is truly diabolical. 

Before I conclude the subject of nomenclature, I 
beg leave to offer a few reflections on change.s of 
established names. It is generally agreed among 
mankind that names of countries, places, or things, 
sanctioned -by general use, should be sacred ; and 
the study of natural history is, from the multitude of 
objects with which it is conversant, necessarily so 
encumbered with names, that students rct[uire every 
possible assistance to facilitate the attainment of 
those names, and have a just right to complain of 
every needless impediment. The grateful Holland- 
ers named the island of Mauritius after the hero who 
liad established their liberty and prosperity; and it 
ill became the French, at that period dead to such 
feelings, to change it, when in their power, to Isle 
de France, by which we have in some late botanical 
works the barbarous Latin of Insula Francuc. Nor 
is it allowable to alter such names, even for the bet- 
ter. Americo Vespucci bad uo very great preten- 
sions to give his own name to a quarter of the 
world, yet it is scarcely probable that Columbia will 
ever supersede America. In our science the names 
established throughout the works of Linnaeus are 
become current coin, nor can they be altered without 
great inconvenience. Perhaps, if he had foreseen 
the future authority and popul|rity of his writings, 
he might himself have improved upon many which 



CHANGING NAMES. 


311 

he adopted out of deference to his predecessors*, 
and it is in some cases to be regretted that he has 
not sufficiently done so. In like manner, the few 
great leaders in natural Icnowledge must and will 
be allow'ed to ward off and to correct, from time to 
time, all that may deform or enfeeble the prevailing 
system. They mu.st choose between names nearly of 
the same date, and even between good and bad ones 
of any datef- A botanist who, by the strength of his 
own superior knowledge and authority, reforms and 
elucidates a whole tribe of plants hitherto in confu- 
sion, as a Hedwig in Mosses, or Acharins in Li- 
chens, ought to be unshackled in every point in 


* See Linnaan Correspondence, v. 1 . I'SS, where Linnanis declares he 
retaiiif'f] Mirabilis and O/onosa, merely out of deference to formei wri- 
ters. Yci for these very, namCvS Jussieu censures him, Gen, PL 
praf. 

f ( auiiot hut wish the very eminent Prof. DeCandolie had as- 
binncd this jiriviloge, so justly his due, in order to do good instead of 
mischief to the nomenclature of botany. But with him priority of 
date regulates every thing. He indeed leaves the names of Lin- 
naeus untouched, whilst all other authorities, together with sense, taste 
and learning, are levelled without distinction. Classical names, long 
hinoe established hy those distinguished and authentic writers Swartz, 
Schreber, L'Hcritier, Solander, and others, give way to the barbarous 
and exquisitely unexJUth ones ofAublet, which Jussieu himself pro- 
fessed to retain for a time only, and, as he has often declared to me in 
conversation, till Banks and Solander should publish tlieirnew genera. 
But Sokindcr, alas 1 was taken a\^y ; the new genera in the Ilm tub 
Kciixnsk aie the only that the w'orld has of his learning 

and labour, and arc now arbitranly changefb 
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which he can bo of service. His wisdom will be 
evinced by extreme caution and reserve, in using 
this liberty Avith respect to new names, but more 
especially new terms ; and, after all, he will be 
amenable to the general tribunal of botanists, and 
the judgment of those who come after him. Few 
indeed are illustrious enough to claim such privi- 
leores as these. Those who alter names, often for 
the worse, according to arbitrary rules of their own, 
or in order to aim at consequence which they can- 
not otherwise attain, are best treated with silent 
neglect. The system should not be encumbered 
with such names, even as synonyms. 

When, however, solid discoveries and improve- 
ments are made in the science ; when species or 
genera have been confounded by Linnaeus him- 
self, and new ones require to be separated from 
them, the latter must necessarily receive appropriate 
appellations ; as ahso when a totally wrong and ab- 
surd name has by mistake been given, as Begonia 
capensis. In such cases names must give place 
to things, and alterations proceeding from such 
causes must be submitted to. Thus Mr. Salisbury 
has well divided Nymphaa. See Annals of Botany, 
2. 7 1 ; also Bngl. Bot. t. 2292. 

A great and just complaint has arisen in my time 
among the cultivators of botany, who found the 
names of many garden plants, witli which they had 
-r ' -j- for others without anv 
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apparent cause, and in many instances for the 
worse ; as Aristolochiu macrojihijlla^ an excellent 
and expressive name, for a very inappropriate one, 
A. S’q)ho. For tliis 1 am obliged to censure my 
much regretted and very intelligentfriendL’Heritier. 
When lie came to England to reap the rich harvest 
of our undescribed plants, he paid no respect to the 
generic or specific names by which Dr. Solander or 
others had called them, because those names were 
not printed ; but he indulged himself, and perhaps 
thought he confirmed his own importance, by con- 
triving new ones ; a factitious mode of gaining ce- 
lebrity, to which his talents ought to have been in- 
finitely superior. Nor would it have been easy to 
say how far this inconvenient plan of innovation 
might have extended, had not the Hortus Keivensis 
come forth to secure our remaining property. 

I have only to add a few words respecting a kind 
of generic names that has of late become more com- 
mon than Linneeus probably would have approved, 
though he has once or twice allowed it. I allude to 
those compounded either of two established names, 
or of one combined with any other word. Of the 
former number is Calamagrostis, formed of Calamus 
and Agroslis, two Linnaean names ; and this is no 
where sanctioned by any good authority. Happily 
the genus to which it has negligently been applied 
is an Arundo. Of the latter sort is Cissampehs, 
formed of Cmus, another established genus, and 
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Ampebs, a Vine ; the latter not among Linnsean 
names ; also Elaagnus, constructed of two old Greek 
names, neither of which is now in botanical use by 
itself. These are both expressly allowed by Lin- 
naeus, nor indeed can there be any objection to the 
latter. Cissampelos may certainly justify Hyoscy- 
amus, composed of Cyamus and a word denoting 
swine; if not, this would prove an objection to 
the reestablishment of Cyamus, much more to the 
purpose than any that has been advanced ; for 
Hyoscyamus having been so long and universally 
used in systematic botany, could scarcely give place, 
even to its venerable prototype. On the same ground 
only can several new generic names, used in the fern 
tribe, be admitted. These are formed out of Pterh, 
the established generic appellation of a common 
Brake, with some other Greek word prefixed ; as 
Angiopteris, a Brake with a capsule, Tnmipteris, a 
cloven Brake, and Canopteris, a mw Brake. What- 
ever may become of the former two, I must always 
protest against the. last, given by the celebrated 
Bergius to the Darea of Jussieu, on account of its 
unexampled impropriety. As well might any new 
genus, resembling a Rose, be called Novarosa; for 
though the Greek language may assist us with re- 
gard to so^nd, it can never make amends for a radi- 
cal deficiency of senst. 
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CHAPTER XXIII. 

K.KIM.AN ATION OK THE EINX.EAN AKTIKICIAL 
SYSTEM. 

Ehe Linnx'an System is, as I have already observed, 
jjrofessedly artiHcial. Its sole aim is to help any 
one to learn the name and history of an unknown 
plant in the most easy and certain manner, by first 
determining its Class and Order in this system ; 
after which its Genus is to be made out by compa- 
ring the parts of fructification with all the generic 
characters of that Order ; and finally its Species, by 
examining all the specific definitions of the Oenus. 
We’thus ascertain the generic and specific names of 
our plant in Linnmus, and under those we find an 
enumeration, more or less ample, of its Synonyms, 
or the ditt'erent appellations it has received from 
other writers, with a reference to figures in various 
books; and as Linnaeus always cites Baubin’s PintLV, 
which is the common botanical catalogue, or index 
to all previous works, we thus gain a clue to every 
tiling recorded concerning our plant. Of all this 
mass of information and entertainment we shall find 
nothing more concise, luminous, or engaging, either 
with respect to the distinctions, uses, or history of 
plants, than what is diffused through the various 



316 


l.rNV.l-.AN 


* 

publications of LimifEus himself ; and the same may, 
with at least equal truth, be said of those of liis 
works which illustrate the Animal kingdom. His 
magic pen turns the wilds of Lapland into fairy land. 
He has all the animals of Sweden as much at his 
call, as our first parent while the terrestrial paradise 
was yet in primteval tranquillity. No writer what- 
ever has rendered the natural productions, of the 
happiest and most luxuriant climates- of the globe, 
half so interesting or instructive, as Linnmus has 
made those of his own northern country. 

The Classes of the Linnman System are 24, and 
their distinctions are founded on the number, situa- 
tion, or proportion of the Stamens. The Orders are 
founded either on the number of the Pistils, or on 
some circumstance equally easy, which we shall in 
due time explain. 

The first eleven Classes are characterized solely 
by the number of the Stamens, and distinguished by 
names, of Greek derivation, expressive of these dis- 
tinctions. 

1. Moxaudiua. Stamen 1. 

A smalt Class. 

2. Diandria. Stamens 2. 

3. Triandria. — 3. 

4. Tetrandria. 4. 

5. Pentandria. 6. 

A numerous Class. 
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(). Uexaa’dkia. Stamens 6. 

7. Heptandhia. 7. 

A very small Class. 

8 . OCTANDRIA. 8. 

9. Enveandria. 9. 

A small Class. 

10. DEEANDUrA. 10. 

11. Dodecan'dria. 12 to 19. 

12. IcosAXDRiA. Stamens 20 or more, inserted 
into the Calyx. Here we first find the situation 
of the Stamens taken into consideration. They 
grow out of the sides of the Calyx, often from 
a sort of ring, as in the Strawberry. This is 
truly a natural Class, as are several of the fol- 
lowing ones ; so that in these instances the Lin- 
ruean method of arrang-ement performs more than 
it promises. The character of this Class is the 
more important, as such a mode of insertion indi- 
cates the pulpy fruits which accompany it to be 
infallibly wholesome, and this holds good, not only 
when the stamens are numerous, but in all other 
cases. Thus Ribcs, the Currant and Gooseberry 
genus, M'hose five stamens grow out of the calyx, 
stands in the fifth Class, a wholesome fruit, among 
many poisonous berries. No traveller in the most 
unknown wilderness need scruple to eat any fruit 
whose stamens are thus situated ; while on the 
other hand he will do w'ell to be cautious of feed- 
ing on any other parts of the plant. 
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13. PoLA'ANPurA. Stamens numerous, commonly 
more so than in tlie last Class, and inserted into 
the ftcceptacle, or base of the flower, as in the 
Poppy, Anemone, he. The plants of this fine and 
numerous Class are very distinct in nature, as well 
as character, from those of' the Icosandria. 

14. Dida^namia. Stamens two long and two short. 
Here proportion comes to our assistance. This i.s 
a natural Class, and contains most of the ]..abiate, 
Ringent or Personate flowers, as the Dead-nettle, 
Snap-dragon, Fox-glove, &c. 

15. Tethapvnaaii’a. Stamens four long and two 
short. A very natural Class, comprehending all 
the Cruciform flowers, as the Wall-flower, Stock, 
Radish, Mustard, &c. ‘Ckonie only does not pro- 
perly belong to the rest. 

16. Monapelphia. Stamens united by their fila- 
ments, more or less extensively, into one tube, as 
the Mallow tribe, in which such union is very re-, 
markable, and the Geranium family, in which it 
is less evident. 

17. Diadeephia.' Stamens uhit^d into two parcels, 
both sometimes cohering together at the base. 
This Class consists of Papilionaceous flowers, and 
is therefore natural, except that some such genera, 



CLASSES. 


319 


having distinct Stamens, are excluded, and re- 
ferred to the tenth Class, in consideration of their 
number solely; as some ringent flowers with only 
two Stamens are necessarily placed, not in the 
fourteenth Class, but the second. 

18. PoLYADELPfiiA. Staiuens united into more 
than, two parcels, as in St. John s-wort. A small 
Class, in some points related to Icosandria. 

19. SvNGENKsiA. Stamciis United by their Anthers 
into a tube, rarely by their Filaments also ; and 
tlie flowers are Compound. A very natural and 
extremely numerous Class. Examples of it are 
the Dandelion, Daisy, Sunflower, &c. 

20. Gyxandria. Stamens united with, or growing 

out of, tlie Pi.stil ; either proceeding from the 
Gernien, as in Arixtolochia, Bet. t. 398, or 

from the Style, as in the Orchis family. The 
Passion-flower is wrongly put by Linnaeus and 
others into this Class, as its stamens merely grow 
out of an elongated receptacle or column support- 
ing the Germen. 

21. Monoecia. Stamens and Pistils in separate 
flowers, but both growing on the same plant, or, 
as the name expresses, dwelling in one house, as 
the Oak, Hazel, and Fir. 



22. Dioi'v'iA. uud Pistils ii' l nnly in s. - 

parate tlownrSj but tln;sn tlowers siti utnd on 
separate plants, as in the Willow, 11 p, \ ew, 

Tiiesc two lust Classes are mitui il \\!ien tie* 
barren flowers have, bi'>ides the clillei niee in their 
essential organs, a dbit'rent structure ireju tnehef* 
nle ones in other r(?spe('t'' ; but not > • a\ Inni tin y 
havo the same structure, bea anse the! botli (^rgan^ 
are liable to meet in the same llowei In vi.m ^ 
plants, like RhodiuUi.Kn'j^L /in/. f.oDNj .'aehiloner 
has always tlie rudiments tJie otiier oigem, 
thou oh ti'onerallv inefheient. 

23. PoLVGAMi.A. Stamens unci PistilsAeparatc m 
.some flowers, united in others, either on the same 
plant, or on twt> or three different ones. 

This Class is natural only when the several 
flowers have a difi'erent structure, as those of Atri- 
pkx ; teit in this genus the Pistil of the united 
flower scarcely produces seed. If, with Linua‘us, 
we admit into Pulj/gamia every plant on which 
some separated barren or fertile flowers may ’-a 
found among the united ones, while uU agree 
in general structure, the Class will be over- 
whelmed, especially with Indian trees. I have 
therefore proposed that regard should be had to 
their general structure, which removes all such 
inconvenience, and renders the Clasa much more 
natural. 
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24. CJj vi’TOc.AAiJA. Stamens and Pistils either not 
Avel! ascertained, or not to be numbered witli any 
C(‘il inty, insomuch that the plants cannot be re- 
feiT' d to any of the foregoing- (Hasses. Of this 
Fen s, Mosses, lachens, Sea-weeds and Mush- 
rooii s are c.xainplc.s. 

A|)})etuli.v. PALM/E'l, Palm-trees, u luagiiih- 
cent tribe of plants, chiefly tropical, whose dowers 
wc'ie too little known, when Linnaeus cAvote. to 
•seive. the jiurposes of classification ; liut they arc 
daily clearing up, and the Palms are found gene- 
rally to belong to the Classes Mcmoccia. Diotna. 
or IlvxiDi^Ina. 


The OuDEKS of the Linnaean Sy.stem are, in the 
first thirteen Classes, founded on the number of the 
Styles, or on that of the Stigmas when tlie Styles are 
wanting, which occurs mViburniwi. Such Orders 
are accordingly named 


Mon'OGYNia. Style, dr sessile Stigma, 
Diovma. Styles, or sessile Stigmas, 

Thujynia. 

Tetuaovma. — — — 

Pentagynia. 

Hexagynia, dec. 

of very rare occurrence. 

Hei’tagynia. 

still more unusual. 


1. 

2 . 

3 . 

4. 

5. 

6. 
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OcTAGVKiA. Styles, or sessile Stigmas, 8, 

scarcely occurs at all. 

E^'NFAGYnia. 0, 

of u hich there is hardly an instance. 

Dlcagyma. 10. 

Dodecagvnia, &c. about 12. 

PoiVGYyiA.' many. 

The two Orders of the fourteenth Class, DuJyna- 
viia, both nearly natural, are characterized by the 
fruit, as follows : 

1. GYMNosPEUMtA. Secds naked, almost univer- 
sally four, never more. 

2. An^giospehmia. Seeds in a seed-vessel, numerous. 

The two Orders of die fifteenth Class, Tctrudij- 
vamia, both very natural, are distinguished by the 
form of the fruit, thus ; 

1. SiLicuLOSA. Fruit a Silkula, Pouch, or roundish 
Pod. 

2. SfLiwosA. Fruit a or long Pod. 

The Orders of the sixteenth, seventeenth and cigl^- 
teenth Classes, Mona(klphia, Diadelphia and Polp- 
adelphia, are founded on the number of the Stamens, 
that is, on the characters of the first thirteen Classes. 

The Orders of the great natural nineteenth Class, 
Spngenesia, are marked by the united or separated, 
barren, fertile, or abortive, nature of the florets. 

1. Polygamia .yqualis. Florets all perfect or 



ORDIiRS. 


323 


united, that is, each furnished with perfect Sta- 
mens, a Pistil, and one Seed. 

2. PoLYOAMiA suPERFiAiA. Florcts of the disk 
with Stamens and Pistil ; those of the radius with 
Pistil only, but each, of both kinds, forming per- 
fect Seed. 

3. Poi-VGAMiA FRUSTRANEA. Florcts of the disk 
as in the last ; those of the radius with merely an 
abortive Pistil, or with not even the rudiments of 
any. This is a' bad Order, for reasons hereafter 
to be explained. 

4. Poi.VGAMiA NECEssAUiA. Florets of the disk 
with Stamens only; those of the radius with Pistils 
only. 

5. PoLYGAMiA sEGRLGATA. Several flowci’s, either 
simple or compound, but with united anthers, and 
with aproper calyx, included in one common calyx. 

Linnmus has a sixth Order in this Class, named 
]\lon()gamia, consisting of simple flowers with 
united anthers ; but this I have presumed to omit, 
because the union of the anthers is not constant 
throughout the species of each genus referred to 
it, witness Lobelia and Viola, w'hile on the contrary 
several detached species in other Classes have 
united anthers, as in Gcntiana, Engl. Bot. t. 20. 
These reasons, which show the connexion of the 
anthers of a simple flower to be neither important 
in nature, nor coii'^tant as an artificial character, 
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are confirmed by tlie plants of this whole LinuBean 
Order being natural allies ef others in the fifth 
Class, and widely different in general from the 
compound syngenesious flowers. 

The Orders of the twentieth, twenty-first and 
twenty-second Classes are distinguished by the cha- 
racters of some of the Classes themselves which pre- 
cede them, that is, almost entirely by the number of 
their Stamens ; for the union of the anthers in some 
of them is, for the reasons just given, of no moment. 

The Orders of the twenty-third Class, Polygumia, 
are, according to the beautiful uniformity of plan 
which runs through this ingenious system, distin- 
guished upon the principles of the Classes immedi- 
ately preceding. 

1. MoNOr:crA has flowers with Stamens and Pistils 
on the same plant with others that have only Pistils, 
or only Stamens; or perhaps all these three kinds 
of blossoms occur ; but whatever the different 
kinds may be, they are confined to one plant. 

2. Dioecia has the two or three kinds of flowers 
on two separate plants. 

3. Trioecia has them on three separate plants, of 
which the Fig is the only real example, and in 
that the structure of the flowers is alike in all. 

The Orders of the twenty-fourth Class, Cryptoga- 
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rnui, are professedly natural. They are four in Lin- 
naeus, but we now reckon five. 

1. FiLiCEs. Ferns, whose fructification is obscure, 
and grows either on the back, summit, or near the 
base of the leaf, thence denominated a frond. See 
p. 108. 

2. Musci. Mosses, which liave real separate leaves, 
and often a stem ; a hood-like corolla, or calyptra, 
bearing the style, and concealing the capsule, 
which at length rises on a stalk with the calyptra, 
and opens by a lid. 

3. Hepatic^,. Liverworts, whose herb is a frond, 
being leaf and stern united, and whose capsules 
do not open with a lid. Linnaeus comprehends 
this Order under the following. 

4. Alg.e. Flags, whose herb is likewise a frond, 
and whose seeds are imbedded, either in its very 
substance, or in the disk of some appropriate re- 
ceptacle. 

5. Fungi. Mushrooms, destitute of herbage, bear- 
ing their fructification in a fleshy substance. 

Such are the principles of the Linnaean Classes 
and Orders, which have the advantage of all other 
systems in facility, if not conformity to the arrange- 
ment of nature ; the latter merit they do not claim. 
They are happily founded on twm organs, not only 



326 DIFIRUltiKS in the EINN.EAN S\^TEM. 

essential to a plant, but both necessarily present at 
the same time ; for though the Orders of the four- 
tecntli and fifteenth Classes are distinguished by tlie 
fruit, they can be clearly ascertained even in the 
earliest state of the germen 

Tournefort founded his Orders on the fruit; and 
his countryman Adanson is charmed with the pro- 
priety of this measure, because the fruit comes after 
the flower, and thus precedence is given to the no- 
bler part, which distinguishes the primary divisions 
or Classes ! But happily the laws of a drawing-room 
do not extend to philosophy, and we are allowed to 
prefer parts which we are sure to meet with at one 
and the same moment, without waiting a month or 
two, after we have made out the Class of a plant, 
before we can settle its Order. 

The Linnaean System, however, like all human in- 
ventions, has its imperfections and difficulties. If 
we meet in gardens with double or monstrous flovv- 

Aii instance apparently to tlie contraiy occurs in the history ot 
my Hastingia cocanea^ Exot. Bot, t, 80, a plant must evident!} , both 
by character and natural affinity, belonging to the Did^namio Gt/mno~ 
spermia, but as 1 could no where find it described in that Order, T con- 
cluded it to be unpublished; and was not a little surprised to be told 
some time afterwards, that it was extant in the works of my friends 
Ketzius and Willdenow, under Didjjnumia Angiv^ipcrmiay by the name 
of Jlolmskioldia, after a meritorious botanist. This last name therefore, 
however unutteraldc, must remain; and I wish the Linnjrari system, 
as well as myself, inighl be as free from blame in all other casts as 
in this. 
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ers, 'whose essential organs ot' fructification arc de- 
formed, multiplied, or changed to petals ; or if we 
find a solitary barren or fertile blossom onl}" ; we 
must be at a loss, and in such case.s could only gue.ss 
at a new jilant from its natural resemblance to some 
known one. But the principal imperfection of the 
System in question consists, not merely in what 
arises from variation.s in numbei'or structure among 
the parts of a flower, again.st which no system could 
provide, but in the dilferences ^vhich sometimes oc- 
cur between the number of Stamens, Styles, tvc., in 
different plants of the same natural genus. Thus, 
some species of Ccrasti/an have only four, others 
five, Stamens, though the grCcater part have ten. 
Li/c/iiiix diolca has the Stamens on one plant, the 
Pistils on another, though the re.st of the genus has 
them united in the same flower ; and there are se- 
veral similar instances ; for number in the parts of 
fructification i.s no more invariable than other cha- 
racters, and even more uncertain than such as arc 
founded on insertion, or the connexion of one part 
with another. Against these inconveniences the 
author of this System has provided an all-sufficient 
remedy. At the head of every Class and Order, 
after the genera that properly belong to them, he 
enumerates, in italic.s, alt the anomalous species of 
genera stationed in other places, which, by their 
own peculiar number of Stamens or Styles, should 
belong to the Chess or Order in question, but which 
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are thus easily found with their brethren by means 
of the index. 

It is further to be observed, that Linnaeus, ever 
aware of the importance of keeping the natural af- 
finities of plants in view, has in each of his artificial 
Orders, and sections of those Orders, arranged the 
genera according to those affinities*; while at the 
head of each Class, in his Systema VcgetabUhan, he 
places the same genera according to their technical 
characters ; thus combining, as far as art can keep 
pace with nature, the merits of a natural and an ar- 
tificial system. His editors have seldom been aware 
of this; and Murray especially, in his fourteenth edi- 
tion of the book just mentioned, has inserted new 
plants without any regard to this original plan of 
the work. 

From the foregoing remarks it is easy to compre- 
hend what is the real and highly important use of 
the Genera Plantarurn of Jussieu arranged in Na- 
tural Orders, the most learned botanical work that 
has appeared since the Species Plantarurn of Lin- 
naeus, and the most useful to those who study the 
philosophy of botanical arrangement. The aim of 
this excellent author is to bring the genera of plants 
together, as much as possible, according to their na- 
tural affinities ; constructing his Classes and Orders 

* At least such hib intention, though the more advanced state 
of philosophical hotanv might now enable us, with regard to some ge- 
nera, to improve this arrangement. 
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rather from an enlarged and general view of those 
affinities, than from technical characters, previously 
assumed, for each Class or Order ; except great and 
primary divisions, derived chiefly from the Coty- 
ledons, the Petals, and the insertion of the Stamens. 
But his characters are so far from absolute, that at 
the end of almost every Order we find a number of 
genera merely related to it, and not properly belong- 
ing to it ; and at the end of the system a very large 
assemblage of genera incapable of being referred to 
any Order whatever. Nor could a learner possibly 
use this system as a dictionary, so as to find out any 
unknown plant. The characters of the Orders are 
necessarily, in proportion as those Orders are natu- 
ral, so widely and loosely constructed, that a student 
has no where to fix ; and in proportion as they are 
here and there more defined, this, or any other sy- 
stem, becomes artificial, and liable to the more ex- 
ceptions. The way therefore to use this valuable 
work, so as to ascertain an unknown plant, is, after 
turning to the Order or Genus to which we conceive 
it most probably allied, to read and study the cha- 
racters and observations there brought together, as 
well as all to which they may allude. We shall 
find we learn more from the doubts and queries of 
Jussieu than from the assertions of most other wri- 
ters. We shall readily perceive whether our plant 
be known to him or not ; and if at the same time we 
refer it, by its artificial characters, to the Linna^an 
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System, we can liardly fail to ascertain, even under 
tlie most difficult circumstances, wlietlier it be de- 
scribed by cither of those authors. A student may 
acquire a competent knowledo'o of natural ordci's, 
u’ith very great pleiemrc to himself, by repeatedly 
turning over the ^vork of Jussieu witli any known 
plants ill his hand, and eontempiuting their essential 
generic ui il.e lir-4 place, and dien what 

reu'ards their Ijalnt and affinities ; proceeding after- 
wards to combine in his own mind their several 
points of agreement, till he is competent to form an 
idea of those assemblages which conslitete intiir;)! 
Classes and Orders. This will gradually ixuiid ios 
ideas; wliereas a contrary mode \voni»l ..a!y con 
tract them, and his Jussieu would prove merely am 
artificial guide, without the advantages of feciliU or 
perspicuity. Such indeed has proved in jiractice, 
and DeCaiidolle, in his great universal System of 
Vegetables, now publishing, has been obliged in- 
vent a new and professedly artificial distribution of 
liis natural orders . — Sic tnuiiit gloria — s}/.s(c?nalum ' 
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IIJASTRATiOX', (.IK 'IlIK ll\V,, \\ ('i v\;' 

I I'ROcj'j-'.o to u vic.r ol tlio Limia'uii 

Classes and < )rders, wliidi will to iilu^tialc 

many thing's in the {)rcce(hng pa'ges. 


Cl. \N'' 1. J- iKdidr'Kt. Stamen 1. 

Tlii.s contanjs only two Orders. 

1. Jlf(nio<i'ifni(/. Style!. Here we find the beauti- 
ful exotic natural order called Scila/iiincd', consist- 
ing of Cardamoms, Ginger, Turmerick, X'c., hi- 
therto a chaos, till XIr. Roscoc, in a paper printed 
in the eighth volume of the Liniuean Socittj/i- 
Transactio)is, reduced them to very natur.al and 
distinct genera by the form of the iilainent. See 
Exot. Bot. t. 102, 103, lOG — 8, and (iniunnar oj' 
Botany,/. 1. 

Salicornia, E//gl. Bot. ,t. A\[> and 10.01, and 
Hippuris, t. 7G3, Grammar f. 252, arc British 
examples of Monandria Monogynia. 
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Valeriana (Class 3) has some species with one 
stamen. 

2. Digynia. Styles 2. Contains Corispermutn, FI. 
Grac. t. 1, Blitum, Curt. 3Iag. t. 276, and a few 
plants besides. 

Class 2. Diandria. Stamens 2. Orders 3. 

1. Monogynia. This, the most natural and numer- 
ous Order, comprehends the elegant and fragrant 
JasminecE, the Jasmine, Lilac, Olive, Grammar 
f. 173, &c. — also Veronica, Grammar f. 2, Engl. 
Bot. t. 2, 1027, 623, 783, &c. Utricularia, Gram- 
mar f. 170; — and a few labiate flowers with 
naked seeds, as Salvia, Engl. Bot. t. 153, 154, 
Rosemary, &c., natural allies of the fourteenth 
class; but having only two stamens, they are ne- 
cessarily ranged here in the artificial system 
Jusiicia, Grammar/. 172, bears the same relation 
to Didynamia Angiospermia. 

2. Digynia consists only of Anthoxanthum, a grass, 
Engl. Bot. t. 647, which, for the reason just 
given, is separated from its natural family in the 
third class. 

3. Trigynia — ^has only Biper, the Pepper, a large 
tropical genus. 

Class 3. Triandria:^ Stamens 3. Orders 3. 

I 

1. Monogynia. Valeriana, Engl. Bot. t.698, 1591 
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and 1531, is placed here because most of its spe- 
cies have three stamens. See Class 1. Here 
also we find the sword-leaved plants, so amply 
illustrated in Curtis’s Magazine, Iris, Grammar 
f. 152, Gladiolus, Ixia, &c., also Crocus, Engl. 
Bot. t. 343, 344, 491, and numerous grass-like 
plants, Schcenus, Cyperus, Scirpus, Grammar 
f. 140, see FI. Grcec. V. 1, and Engl. Bot. t. 950, 
1309, 542, 873, &c. The genera of the latter are 
now reformed, partly after the principles of Vahl 
and Brown, in Engl. Fl. v. 1, published in 1824. 
Such a reform was become indispensable. 

. Digynia. This important Order consists of the 
true Grasses ; see p. 104, and Grammar/. 3, 4. 
Their habit is more easily perceived than descri- 
bed ; their value, as furnishing herbage for cattle, 
and grain for man, is sufficiently obvious. No 
poisonous plant is found among them, except the 
Lolium temulentum, Engl. Bot. t. 1124, said to be 
intoxicating and pernicious in bread. Their ge- 
nera are not easily defined. Linnmus, Jussieu, 
and most botanists, pay regard to the number of 
florets in each spikelet ; but in Arundo this is of 
no moment. Magnificent and valuable works on 
this family have been published in Germany by 
the celebrated Schreber and by Dr. Host. The 
Fl. Grceca also is rich in this department, to which 
the late Dr. Sibthorp paid great attention. Much 
is to be expected from scientific agriculturists ; 
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hut Nature sd accomnidd/i.tt'.'^ '-'acli to lt^ 

o'vii soil ii/i(! station, tluif liiitliiiiL;' is iii lo ililiu'iilt 

than to nvercoiae their habits, iiisoimu li that lew 
!Tras,ses ean be o'cncrallv eultivated at pleasure. 
See Mr. Sinclair's excellcut work, llurlua (I'rai/ii- 
ncus Woburnemis, ed. 2. octavo, 1825. 

3. Trigiiuia is ohiedy composed of little pink-like 
plants, or Ci/rt/ojj/ii/li'crr, a.s Jlolo.^tc/o/i, Engl. Hot. 
t. 27, Grammar f. 239, ..nd M'.ntia, . 

Tdieva vniscusa. i. 1 lb, has the number pn per 
to this order, but the rest oi'fhe o-erius bears every 
part of the fructification in lours. This in Liii- 
Tiaian language is expressed by saying the flow er 
of Tillaa is quadrjjidm* , four-cleft, and T. mus- 
cosn excludes, or lays aside, one fourth of the 
fructification. 

Class 4. Tdrandria. Stamens 4. Orders 3. 

1. Monogyma. A very numerous and various Or- 
der, of which the Protcacea make a conspicuous 
part, consisting of Protca, Grammar f. 159, 
Banksia, Lambertia, Emhothrium, Gr. f. 160, 
&c. See Botany of New Holland, i. 7 — 10. 
Scabiosa, Grammar f. 5 — 7, Engl. Bot. t. 659 ; 
Plantago,t. 155S, 1559, Grammar f. 166, remark- 
able for its capsula circumscissa, a membranous 


* Sre Tmiti Sp. PL )86, anti Curt. Lond fnsc. 6 . t ,31. 
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capsule, scparatino- by a complete circular (issure 
into two parts, as in the next genus, Cetituncuhis'. 
t. 531 ; Rulna, t. 851, and others ot' its natural 
ordr r, of whose stipulation 'vc have spoken, p. 
175, arc found here, and the curious Epimedium, 
t. 438, Grammar f. 234. 

2. Digynia. Buffonia, t. 1313. 

Cuscuta, placed here by Linnaeus, is best re- 
moved to the next class. 

3. Tetragifma. Ilex, t. 490, a genus sometimes 
furnished with a few barren flowers, and therefore 
removed by Hudson to the twenty-third Class, of 
which this mca.mre serves only to show the dis- 
advantage ; Polamogdo)!, Gram. f. 135, Engl. 
Bot. i. 108, 370, and Riippia,t. 130, are examples 
of this Order. They all have sessile stigmas. 

V O 

Cl.v.ss 5. Pentandria. Stamens 5. A very large 
class. 

Orders 0. 

1. Jllonogynia. One of the largest and most im- 
portant Orders of the whole system. The genera 
are enumerated first artificially, according to the 
corolla being of one petal or more, or wanting ; 
inferior or superior ; with naked or covered seeds ; 
but stand in the system according to their affini- 
ties, and compose some natural orders ; as A.'ijic- 
ri/olio', Grammar f. 178, rough-leaved plants, 
which have a monopetalous inferior corolla, and 
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four naked seeds, with always more or loss of 
spinous bristles, or callous asperities, on their fo- 
liage; see Borago, Kngl. Bol. t. 3i!. Jji/copsis, 
t. 938, and Echium, t. 181. Next comes that most 
elegant tribe of spring ])lants denominated Prcc'ue 
b}^ Linnmus, Grammar f\ 166, Primula, Engl. 
Bot. tA — G, Cijclamcn, /. 548, the charming alpine 
Aretia, and Amiroxace, Curt. Mag. t. 743. The.ve 
are followed by another Linna'an Order, nearly 
akin, called Rotacmr, from the wheel-shaped co- 
rolla, Hottouia, Engl. Bot. t, 3G4, Lysimachia, 
761 also by a new Order, Epacris, Grammar 
f. 8, 9, and its numerous relations, the Heaths of 
New Holland as to habit, but very distinct from 
true Erica. Convolvulus, Gram./. 179, and Cam- 
panula, Gf'am. f. 193, two large well-known ge- 
nera, come afterwards; then Lobelia, t. 140, 
Grammar f. 195, hnpatiens, t. 937, and Mola, 
t. 619, 620, all three brought hither from the 
abolished Linnaean order Syngenesia Almmgamia. 
The Lurida follow, so called from their frequently 
dark, gloomy aspect indicative of their narcotic 
and very dangerous qualities; as Solanum, Gnwi. 
f. 177, Datura, Engl. Bot. t. 1288, Hyoscyamus, 
t. 5Q\, Atropa, t. 592, and Nicotiana, or Tobacco. 
In a subsequent pajrt we meet with the Vine, 
Grammar f. 226, Currant, /. 246, and Ivy, and 
the Order finishes with some of the natural family 
of Contorta, Grammar f. 185, 186, so called 
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Ironi their oblique or twisted corolla, and which 
are many of them very fine plants, as Vinca, 
t. 514, 917. They often abound with milky juice, 
generally highly acrid ; but Dr. Afzelius met with 
a slirub of this order at Sierra Leone, the milk of 
whfise fruit was so sweet, and so copious, as to be 
used instead of cream for tea. This is certainly 
what no one could have guessed from analogy. 
Gardenia is erroneously reckoned a contorta by 
Linnaeus. 

2. Digynia begins with the remainder of the Con- 
torta; then ^Uqw sotne incmnplete flowers, as 
ChenopoeUum, i. 1083, B^a, t. 235, and afters 
wards the flne ttlpine Igenus of< Ge^Uidm^ t. 20, 
493, 896, Gram./. 182, famous for its extreme 
bitterness and consequent stomachic virtues. 

The rest of the Order consists of the very natu- 
ral Umbelliferous family, Grammar /. 203 — 212, 
characterized by having five superior petals, and 
a pair of naked seeds^ suspended vertically, when 
ripe, from the summit of a slender hair-like recep- 
tacle. Of the inflorescence of this tribe, and 
the difficulties attending their generic distinc- 
tions we have spoken, p. 251. In JEryngium, 
L 718 and 57, Grammar p 212, the umbel is 
condensed into a or conical scaly 

head, showing an af^rouh towards the com- 
pound flowers! and accompanied,* as Jussieu ob- 
serves, by the habit of a Thistle. Lagoecia is 
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justly referred to this luitural order b\ the same 
writer, thoug-h it has only a soliturv seed and 
style. 

The U)/ibelIi/cru' arc mostly herba. cHiUS ; the 
qualities of such as grow on dry ground are aroma- 
tic, while the aquatic species are among the most 
deadly of poisons ; according to the remark of 
Linnmus, who detected the cause of a dreadful 
disorder among horned cattle in Lapland*, in 
their ea^g l^eavea of Cicuta virosa^ Engl. 
Bot. t ^479, niader waiter. ^ 

Botanists in general sbridk fre^ the study of 
the UmhellifertE^ nor have these plants much beau- 
ty in the eyes of amateurs; but they will repay tlie 
trouble of a careful observation. The late M. Cu.s- 
son of Montpellierbestowed more pains upon them 
than any other botanist has ever done ; but the 
world has, as yet, been favoured with only a part 
of his remarks.’ His labours met with a most un- 
grateful check, in the uukiadness, and still more 
mortifying stupidity, of - his wife, who, during 
his absence from home, isrecorded to have destroy- 
ed his whole herbarium, scraping off the dried 
specimens, for the aake of foe paper on which they 
wefe pasted ! 

Prwessors Sprengel of jHsdfo and Hofl&nann of 
Moscow, have recently undertaken a revision of 
this natural l^der ; but they have erred, as I con- 

* tJec hh Tour in laptand, v. 136. 
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ccivc, in still taking generic characters from the 
bracieas. That the parts of the /7ofwr and_//’«/i 
are all-sufficient, and lead to the establishment of 
far more natural and certain genera, will, I trust, 
be evident to the reader of the English Flora, v. 2, 
whore these plants are so arranged. By such prin- 
ciples, the Linnaean umbelliferous genera, brought 
to the same test as thoseof other natural orders, are 
not overturned, but confirmed, and the very few new 
ones requisite to be introduced, prove as distinct 
in habit as in technical cbaractei^r This great ob- 
ject of systematical botany is most difficult to be 
attained in the most natural families. The present 
instance, like the Grasses, and the Calamarice 
in Triandria Monogynia, see Engl. FI. v. 1, proves 
the fructification to be our best guide. 

3. Ti'igynia is illustrated by the Elder, the Sumach 
or Rhus, Viburnum, Grammar f. 201, &c., also 
Corrigiola, Engl. Bot. (. 668, and Tamarix, f. 13 1 8, 
of which last, one species, germanica, has ten 
stamens. 

4. Tetragynia has only Evolvulus, nearly allied to 

Convolvulus, and the elegant and curious Parnas- 
sia, t. 82. ' 

JV' 

5. Pentagynia contains Siaiice, t. 226, 102, and 
328, a beautiful maritime genus, with a kind of 
everlasting calyx. The Flora Oraca has many 
fine species. Linum or Flax follows; also the cu- 

z 2 
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rious exotic Aldrovtinda, Dicks. Dr. Pi 30; Dro- 
sera, Efigk Bot. i. 8G7 — 9; the numerous succu- 
lent genus Crassula ; and the alpine Sibbaldia, 
• t. 897, Grammar f. 258, of the natur.il order of 

Rosacece. 

6. Polygynia. Myosurus, L 435, a remarkable in- 
stance of few stamens (though they often exceed 
five) to a multitude of pistils. 

Class 6. Hexandria, Stamens 6. 

Ordew6.' 

1. Monogynta. niT8,48Hffiial , u the most numerous. 

The Liliaceous family! G^m. fl lO, 1 1, 146, 147 — 
150, with or without a called by Linnaeus 

the nobles of the vegetable kingdom, constitute its 
most splendid ornament. The beautiful White 
Lily is commonly chosen by j»opular winters to ex- 
emplify the stamens and pistils. The less osten- 
tatious genera of Juncus and Luciola, Grammar 
f. 145, which soon follow, are more nearly allied 
to the Lilies than a young botanist would suppose. 
Near these stand several genera which have little 
affinity to each other, FrankeHia, Gram./. 241, 
&c., and of th&sd Cdfura U M ini8take,'having been 
ittade W of a specimen of Ddphm indteOf Which 
clmuced to hanrbut sht stamens.. . 

2. DigynitfhasbutfeW’genera. The valuable 
Rice, of which there now seems to be more than 
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one species, is the most remarkable It is a grass 
witli six stamens. 

3. Tri^ynia. See Rumex, Engl. Bot. t. 1533, 127, 
&c., some species of which have separated flowers; 
2yteldia,t. 530; and Colchicum, i. 133 and 1432. 

4. Tetragyma. Petiveria alliacea, a plant the num- 
ber of whose stamens is not very constant, and 
whose specific name is supposed to allude, not only 
to its garlic scent, but. also to the caustic humour 
of the botanist whom it commettiorates. 

5. Hexagynia. Anorder ia Sc^reber ftod Willdenow, 

coi\tains Wendfjlmdia latter ; with 

• Dam^nium pf the fofpier,'a! consisting of 
the Linnman Stratiotes alipnoides, Exot, Bot. 1. 15. 

6. Polygynia. Alisma only — EngL Bot.-t. 837, 
775, &c. 

Class 7. Heptandria. Stamens 7. 

. , Orders 4. 

1. Momgynia. TrientabSf Engl. Bot. t.\5,9,fz.\oxir- 
ite plant of Jinnasus; and JEsculus, the, Horse 
Cbesnut, Grammar f. 12. Several genera are 
removed to this order by late writers. 

2. Digynm JLimeuntt an African genus only, 

3. Tetragynia. Atfiirwraj a Virginian plant Apono- 
geton. Grammar f. 134, placed h«re bjr linnaeus, 
is now property removed to Epdccandrki, It is 
an Hast Indian wtd Capa aquatic genus, bearing 
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above the water white I'niijrant flow'crs m u pecu- 
liar spike, which is citlu r Military or d. uIjIc. 

4. IIcptagiiiiKi. a (’.qie plant, v.ry nearly 

akin to Cra^.stila, \o wliii h 'i'imtib(-ri> n tors it If 
it.s chiiracter ill Limuens he conMant wi’h n^peet 
to number, it ii very remarkable, havinpf (lie calyx 
in seven deep sepfments, seven petals, sti.-n tier- 
mens, and consequently seven capsules. 

Cjl^ss 8. OctandrUi. Stamens 8. 

Ordets 4. 

1. Monogynia. A very various and licb oftier, con- 
sisting of the well-known Tropaotum or i'fasturti- 
um, Granuf. 228, w^ose original Latin name, given 
from the flavour of the plant, like Garden Cresses, 
is now jhecome its English one in every body’s 
mouth. The elegant and fanciful Linnaean appella- 
tion, equivalent to a trophy plant, alludes to its use 
for decorating bowers, and the resemblance of its 
peltate leaves to shields, as well as of its flowers 
to golden helmets, pierced through and through, 
and stained with blood. See Linn. Hort. Cliff. 
143. — Lffilohium, Engl. Bot. t. 838, 795, &c., 
Grammar f. 249, with its allies, makes a beau- 
tiful part of this order; but above all are conspi- 
cuous the favourite Fuchsia, Grammar/. 250, the 
chiefly American genus Vaccinium, Engl. Bot. 
i. 466,3 19, &c.,Grn«M»cr /. 192, theimmense and 
moat elegant genus Erica,/. 191, so abundant 
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in southern Africa, but not known in America ; 
and the fragrant Daphne, t. 1381, Grammar 
f. 13, of which last the Levant possesses many 
charming species. Acer, the Maple, Grammar 
./. 221, is removed hither in Fl. Brit, from the 
twenty-third Class. 

2. Digynia has a few plants, but little known ; 
among them are Gulenia africana, and Moehrni- 
gia muscQsa. 

3. Trigynia,^ JPolygontm, Eifgt Bot. t. 436, 609, 
941, Gram.’/. 16^ is a genus whose differ 
in the number of tbeir stamens and styles, and yet 
none can be more natural. Here therefore the Lin- 
nman system claimsouf indulgence. Paullinia and 
Cardio^ermum are more constant. 

4. Tetragynia. Here we find thecurious Paris, Gram- 
mar f. 143, Engl. Bot. t. 7, and Adoxa, t. 463. Of 
the former I have received a new species, gathered 
by my liberal frii^d Buchanan, now Hamilton, 
among the mountains of Nepaul. 

Class 9. Enneandria. Stamens 9. 

V Orders 3. 

1. MonogifiUaA Of this the precious genus Xmirus, 
6rruw»»Wt’/-481, including the Cinnamon, Bay, 
Sassafras, Cdtophor, and many other noble plants, 
is an example. 
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2. Trigynia has only Rheum, the Rhubarb, nearly 
related to Rutne,r. 

3. Hexagynia. Butomus umbellatus, Engl. Bot. 
t. 651, Grammar fi 14, a great ornament to our 
rivers and pools. 

Cia'js 10. Decandria. Stamens 10. 

# 

Orders 5. 

1, Monogynia. A numerou*; 'tnd fine assemblage, 
beginning with a tribe of flowers more or less cor- 
rectly papilionaceous and leguminous, which differ 
very materially from the rest of that natural order, 
in having ten stout, firm, separate stamdns. ’ See 
Cassia, Curt. Mag. t. 107, 633, and Sophora, 
1 . 167 ; also Exot. Bot. i.25 — 27, Grammar f.2Q2, 
and Annals of Botany, v. 1. 501. 

The Ruta, Rue, and its allies, now become very 
nnmerous, follow. See Boronia, Grammar/. 237, 
238, Traction Nat. Hist. 2B7. Dictamnus,va]ga.T- 
ly called Fraxinella, is one of them. Dionaea Mus- 
ctpuloi see p, 139, stands in this artificial order, 
as do the beautifiil Kalmia, Rhododendron, Andro- 
medb, Arhi^us Pyrola. Engl. Bat, <.213, &c. 

2. Bigytua. ^xi/raga, Grammar f. 243, remark- 
able for havu^ the gerroen infeiior, half inferior, 
and superior, in di&rent species, a verymeexam- 
ple. See EngVBoU. 1 67, 440,663, 1009, fiOO, 601 . 
JDiantkus, Grammar/. 15, 16, the Pink or Carnation 



DODECAN0RIA. 


345 


tribe, and some of its very distinct natural order, 
.Caryophylk<Ey conclude the Hecmdria Digynia. 

3. Tngynia. The are here continued, 

as Cucubahts 1577, &kne, t. 465, 1398, Are- 
naria^ 1. 189, 5 12, very prolific and intricate genera 
in the Levant, and Stellaria, Grammar /. 240. 
Malpighia, Grammar /. 222, and Banistcria, beau- 
tiful plants of the Maple family, whicli next occur, 
have no affinity to the foregoing. 

4. Pentagynia. Abounds in more Caryophylkce, as 
Lychnis, Engl. Bot. t. 573, and Cerastium, t. 789, 
790. — Cotykdon,t.Z2S, Sedum,t. 1319, and Omlis, 

are placed here. Some of the last genus 
have the filaments united at their base, and there- 
fore should belong to the sixteenth class, — ^another 
defect in the arUficial system. 

5. I)ccagy}}ia. Consists of only Ncurada, with 
Phytolacca ; the latter an irregular genus as to 
stamens and styles, which therefore afford good 
marks to discriminate the species. 

Class 11. Dodecandria. Stamens 12 to 19. 

Orders 6. 

1 . Mono^nia, A rather numerous and very various 
order, with •^caroely any natural ^nity between 
the gehena.' Some of them have twelve, others 
fifteen ot;iJiore stamens, tvhkh should be mention- 
ed in their charisfeterfif. Asartini), Engl. Bot. f. 1083, 
JSrramrHarf. iST/andthe handsome 5b/#- 
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caria,f. 255, Engl. Boi. 1. 1061, also the American 
Snow-drop-tree, Halesia, not rare in our gardens, 
may serve as examples of this order. Slerculia is 
very properly removed hither from Gynandria, by 
Schreber and Willdenow, as its stamens are not in- 
serted above the germen. 

2 . Digpiia consists of Heliocarpus, a very rare Ame- 
rican tree, w ith a singularly fringed or radiated 
fruit; and Agrimonia, Engl Bot. t. 1335. The 
latter might as well have been placed in the next 
class, with which it agrees in natural order, 

3. Trigynia is chiefly occupied by Beseda, Gram- 
mar f. 17, the Mignonette, Engl Bot. t. 32(^21, 
and Euphorbia, t. 256, 883, &c., Grammar /. 268,’ 
one of the best deflncd and most natural genera, of 
which the punicea, Sm. Fc. Phi. t. 3 , jg a splendid 
exotic species ; but Ettphurbia is now better placed 
in Momccia Monandria. 

4 . rcfrugyw, in Schreber and Willdenow, consists 
of Cailigonum, a genus illustrated by L’Heritier 
in the Transactions of Unn. Society, 1 ; and 
Aponogeton, already mentioned, p, 341. 

5 . P^gynia ha, Clmu, .a ia,ig„i6c„, genas : 
and Blackw^Uia, a doubtful one. 

6. Dodecagyma is exemplified in Seofcrvivum, the 
Houseleek. Bot. t. 1320, Grammar f 242, 
whose styles va^ from twelve to eighteen or 
twenty. Smpmivum sediforme, Jacq. Hart. Find. 
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81, is a Sedutn with a superabundance of parts 
in the fructification. Linnaeus confounded it with 
S. rupestre. 

Class 12. Icosandria. Stamens 20 or more, inserted 
into the Calyx. 

Orders 3. 

1. Monogpnia consists of fine trees, bearing for the 
most part stone fruits, as the Peach, Plum, Cherry, 
Grammar f. 26 J, &c., tljough the leaves and other 
parts are bitter, acrid, and, as we have already 
mentioned, sometimes very dangerous, owing to 
a peculiar essential oil, known by its bitter-almond 
flavour. See specimens of this family in Engl. 
Bot. L 1383, 706, 841, 842. The Myrtle tribe is 
another natural order, comprehended chiefly under 
Icosandria Monogynia, as Eticalyptus, Grammar 

f. 253, abounding in a fragrant and wholesome 
aromatic oil. These are plentiful in New Hollsftid. 
See Tram, of Linn. Sot. v. 3. 255, also Esrot. Bot. 
t, 42, 59, and 84. C<^ryophyUus aromaiicus, the 
Clove, should on every account be removed hither. 
Cactus, Grammar f. 246, is placed here. 

2. Peniagynia. In this order it is r^st convenient 
to include such plants as have from .two to five 
styles, and occasional ly,^ from accidental luxuri- 
ance only, one or two more. An example of it is 
the very natural family of the Pmnactet, as Pyrus, 



{i4S 


ICOSANDRIA. 


the Apple, Pear, &c., Engl. Bot. 1 . 179, 350, 337 ; 
and Me^ilus, 1 . 1623, Exot. Bot. 1 . 18, S5, Gram- 
mar f. 18, 19. In this family, some species of the 
same genus have five, others three, two, or only 
one Style, and a corresponding number of seeds. 

s^iiada bene, most of 
ite species haviitg‘five %le% fibbugb ispmeWe a 
ihuch greater number, Grammar f. 260; see Engl. 
Bot. t. 284, 960. Mesembryanthemumt Grammar 
f. 248, a vast and brilliant exotic genus, of a suc- 
culent habit, abounding in alkaline salt, and a 
few genera naturally allied to it, make up the rest 
of the order. 

3. Polygynia. An entirely natural order of genuine 
Rosaceous flowers, except possibly Calycanthus. 
Here we find Rosa, Grammar/. 266, 257, Engl. 
Bot. t. 187, 990—2; Rubus, t. 826, 827, 716; 
Fragaria, 1. 1624, Gram./. 269 ; Potentilla, EtigL 
Bot. t. 88, 89, 862 ; Tormentilla, t. 863, 864 ; 
"Geum, 1. 106 ; Dryas, #.451; and Comarum, #.172: 
all elegant plants, agreeing in the astringent quali- 
ties of their roots, barkj and foliage, and in their 
generally eatable, always innocent, fruit. The ve- 
getable kingdom does not aflbrd a more satisfac- 
tory examplle of a natural order, composed of na- 
tural gCneTa, than this ; ;and jUunmus has well il- 
lustrated it in the Ftpm Lapponica. His genus 
Tormentilla, differing from Po#en#i#/n in number 
of petals and' segments of the calyx, though re- 
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tained by Jussieu, may perhaps be scarcely di- 
stinct; yet there is a difference in their habit, 
which has induced me to leave it for further con- 
sideration. Haller united them both with Fra- 
garia and 

habit oft^e^er tc^a}i^"foibid,.and Glsertner-has 

seeds in Fragdria, .<ai wdll:- ^ Coroartm^ to 
strengthen that of its pulpy receptacle. .Whatever 
difficulties may attend these genera, how admira- 
bly does the fruit serve us in R&sa, Dry as 

and freutn, to discriminate those whose leaves, 
flowers, and habit all stamp them as distinct ! A 
student cannot do better than to study this order 
and these genera, as an introduction to the know- 
ledge of more obscure ones ; and the, beautiful 
plants which compose it, mo^y familiar to every 
body, are easily obtained. 

!i.ass 13. Polyandria. Stamens numerous, inserted 
into the Receptacle 

Orders 7.^ 

Monogyma. The genera of, this prder, are arti- 
ficially, distributed, ecourding to .the Jiumb^r of 
their pefalsi but not sos .arnmgM in'tbe body of 
the system, \ ^hey form A numerous and yatibus 
Msemblage of handsoma plants, but many, are of 
a suspected quality. Aipong them are the Actaa, 
Grammar / 217, the Poppy,/. 219, the Caper- 
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shrub, f. 20, the Sanguinaria canadoisis, Curt. 
Mag. t. 162, remarkable for its orange juice, 
like our Celandine, Engl. Bot. t. 1581 ; also the 
beautiful genus Cistus, Grammar f. 236, with its 
copious but short-lived flowers, some of which 
(Engl. Bot. t. 1321) have irritable stamens; the 
Tilia, Grammar f. 235 ; the splendid aquatic tribe 
of Nymphaa, &c., t. 159, 160, 2292, Granmar 
f. 219. But the precious Nutmeg and the Tea* 
are perhaps erroneously placed here by Linnmus, 
as well as the Clove ; while on the other hand 
Clmne more properly belongs to this part of the 
system than to the fifteenth Class. 

2. Digynia has principally the Paonia, t. 1513, va- 
riable in number of pistils, and Fotkergilla alni- 
folia, an American shrub. 

3. Trigynia. Delphinium the Larkspur, and Aco- 
nitum the Monk’s hood, two variable and uncer- 
tain genera as to number of pistils. 

4. Tetragynia. Tetracera ought, by its name, to 
have constantly four pistils, but the rest of this 
order are very doubtful. Caryocar, whose large 
rugged woody nuts contain the most exquisite 
kernel ever brought to our tables, add which is 
the same plant with Gartner’s and Schreber’s 
Rhizobolus, as the excellent Willdenow rightly 

“ See Monadelphia, 
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judged, is not certain in number ; and still less 
the Cimicifuga ; whilst Wahlbomia is probably a 
Tetracera: see Willdenow. 

5. Pentagynia contains chiefly Aquilcgia the Colum- 
bine, and Nigeila — both strictly allied to genera 
in the third order. Reaumuria indeed is here 
well placed. Some Nigeila have ten ityles. 

6. Heaagyma consists of Stratiotes, Engl. Bot.t. 379; 
and Brasenia, a new genus of Schreber’s with 
which I am not acquainted. 

I would recommend a union of the last five 
orders, for the same reason that influenced me in 
the preceding class. They now only serve to keep 
natural genera asunder, the species of which not 
only differ among themselves as to number of* 
pi.-tils, but each species is often variable besides. 
The genera are so few that no inconvenience could 
arise on that account. I conceive such reforms, 
founded in experience, not in theory, serve to 
strengthen the system, by greatly facilitating its 
application to practice. 

7. Polygynia. An order for the most part natural, 
comprehending some fine exotic trees, as Dillenia, 
Ed'ot. Bot. t. 2, 3, 92, and 93, Grammar/. 230, 
231; Eiriodendron, the Tulip-tree; the noble 
Magnolia, Gram./. 229, &c.; a tribe concerning 
whose genera our periodical writers are falling 
into great mistakes. To these succeed a family 
of plants, either herbaceous or' climbing, of great 
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elegance, but of acrid and dangerous qualities, 
as Anemone, in a single state the most lovely, in 
a double one the most splendid, ornament of our 
{Mirterres in the spring; and Cte»tfri>, 

Grammar /. 2i3, so graceful for bowers ; Thalic- 
tmm, Adonis, Rmmnculns, f. 214, TVollius, Hel- 
l€borus,f. 2 15, and Caltha,f. 216, all conspicuous 
in our- gardens or meadows, which, with a few 
less familiar, close this class. 

Nothing can be more injudicious than uniting 
fbese two last classes, as some inexperienced au- 
thors have done. They are immutably distinct 
in nature and characters, whether we call the part 
which immediately beers the stamens in the Ico- 
sandria a calyx, with most botanists, or a receptacle, 
with Mr. Salisbury in the eighth volume of the 
Linnaean Society’s Transactions, where, among 
many things which I wish had been omitted, are 
some good remarks concerning tl\e distinction be- 
tween calyoc and corolla. This the writer in ques- 
tion considers as decided in doubtful cases by the 
latter sometimes bearing the stamens, which the 
former, in his opinion, never really does. 

Class 14. Didynamia, Stamens 2 long and 2 short. 

Orders 2, each on the whole very natural. 

1. Gymnospermia. Seeds naked, in the bottom of 
the calyx, four, except in Phryma, which has a 
solitary seed. — Corolla monopetalous and irregu- ’ 
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lar, a little inflated at the base, and holding honey, 
without any particular nectary. Stamens in two 
pairs, incurved* with the style between them, so 
that the impregnation rarely fails., The plants of 
this order sfu mostly aromatic, and none, Ibelieve, 
poisonous. The calyx is either in five nearly equal 
segments, or two-lipped, hlost of the genera afford 
excellent essential characters, taken frequently 
from the corolla, or from some other part. Thus, 

PcrilUi has two styles, of which it is an unique 
example in this class. • 

Mtntha, a corolla whose segments are nearly 
equal, and spreading stamens. Engl. Bot. t. 446—8. 

Lavandula the Lavender, and Wesiringia, Tracts 
on Natural History, 277, t. 3, have a cotolla re- 
supinata, reversed, or laid on its back. 

Teucrium, a deeply divided upper lip, allowing 
the stamens and style to project between its lobes. 
Engl. Bot. t. 680. 

Ajuga,sczitc(\y any upper lipatall,t. 77 and 489. 

Lamium has the mouth toothed on each side, 
t. 768, Grammar f. 21, 22. 

Prunella, Engl. Bot. t. 96 l,bas forked filaments ; 
Cleonia, four stigmas ; Prasium, a pulpy coat to its 
seeds. These instances will suffice as clear exam- 
ples of natural genera, distinguished by an essen- 
tial technical character, in a most natural order. 

2. Angiospermia. Seeds in a seed-vessel, and gene- 
rally very numerous, Grammar f. 171, 181, 176, 
2 A 
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176. — The plants of this order have the greatest 
possible affinity with some families in Ptntandria 
Monogynia. Some species even vary from one class 
to the other, as Bigmnia radicnm, Curt. Mag. 
t. 485, and Antirrhinum Linaria, Engl. Bot. 
t. 658, 260, in which the irregular corolla becomes 
regular, and the four unequal stamens are chan- 
ged to five equal ones ; nor does this depend, as 
has been asserted, on the action of any extraneous 
pollen upon the stigmas of the parent plant, nei- 
ther are the seeds always abortive. No method 
of arrangement, natural or artificial, could pro- 
vide against such anomalies as these, and there- 
fore imperfections must be expected in every sy- 
stem. The celebrated Linncea, Grammar f. 200, 
is one of this order, also Verbena,/. 174, and Silt- 
thorfia,/. 176. 

Class 15. Tetr adynamia. Stamens 4 long and 2 

short. 

Orders 2, perfectly natural. Flowers cruciform. 

1. Siliculosa. Fruit a roundish pod, or pouch. In 
some genera it is entire, as Draha, Engl. Bot. 
t. 586, and the Hones^or Satin-flower, Lunaria: 
in others notched, as Thlaspi, t. 1 659, Grammar 
f. 23, 24, and Iberis, Engl. Bat. t. 52 j which last 
genus is unique* in its natural order in having 

Except one species of Tmdaha, Sm. Compend. td.i. 110. Gram* 

mar f 55 —^ 7 . 
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unequal petals. Crambe, t. 924; Isaiis, t. 97; and 
Bunias, t. 231; certainly belong to this Order, 
though placed by Linnaeus in the next. 

2. Siliguosa. Fruit a very long pod. Some genera 
have a calyx clausus, its leaves slightly cohering 
by their sides, as Raphanus, t. 856; Chciranthus, 
t. 462; Hesperis, t. 731; Brassica, t. 637, &c. 
Others have a spreading or gaping calyx, as Car- 
daynine, t. 1000, Grammar f. 28 — 30; Sisym- 
brium, Engl. Boi. t. 8.55 ; and especially Sinapis, 
t. 969 and t. 1677. 

Cleome is a very irregular genus, alKed in habit 
and even in the number of stamens of several 
species, to the Polyandria Momgynia. Its fruit, 
moreover, is a capsule of one cell, not the real 
two-celled pod of this Order. Most of its spe- 
cies are fetid and very poisonous, whereas scarce- 
ly any plants properly belonging to this Class 
are remarkably i noxious, for I have great doubts 
concerning the disease called Raphania, attri- 
buted by Linnaeus to the seeds of Raphanus Ra- 
phanistrum. 

The Cruciform plants are yulgarly called anti- 
scorbutic, and supposed to fee of ^^alkalescent 
nature. Their essential oil, whicn is generally 
obtainable in very small quantities by distillation, 
smells like volatile alkali, and is of a very acrid 
quality. Hence the fetid scent of water in which 
2 A 2 
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cabbages, or other plants of this tribe, have been 
boiled. 

Class 16. Monadelphia. Stamens united bj their 
filaments into one tube. 

Orders 8, distinguished by the number of their sta- 
mens. 

1 . TrUnidria is exemplified by Shw'inch ium, Ic. Piet. 
V. 9 , Grammar f. 1.51, and Fcrraria, Curt, Mag. 
t. 144, 532, both erroneously placed by Liiunrusiu 
Gynaadria. Also the singular t’ape plant Ayhy- 
teia, consisting of a large flower and succulent 
fruit, springing immediately from the root, with- 
out stem or leaves. On this plant Linnmus pub- 
lished a dissertation in 1775. Tamarindus has 
lately been removed hither irura the third (ilass, 
perhaps justly. 

2. Pcntandrui. Erndiiim. iwt. t. U()2, sepa- 

rated, with great pro[)rictv, i Gcruiniaii by 
L'Heritier; llermauiiia. a pretty Cape genus, 
Curt. Mag. t. 307 ; and a few other plants, more 
or less akin to the MalLw tribe, compose this 
Order ; to which also strictly belong some spe- 
cies of 6' &c. Passijlora, Gram- 

mar f. 271, removed from Gynandria, belongs 
most unquestionably to Prntandria Trigynia, and 
by no means to this Class. 

3. Ileptaudria consists only of Peiargonmm of L’He- 
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ritier, Grammar /. 227 , an excellent genus, com- 
prising most of the Cape Geraniums, and marked 
by its irregular flower, seven stamens, and tubular 
nectary. 

4. Oclandria contains Altonla^ Curt, Mag, t, 173, 
named in honour of the excellent and universally 
respected author of the Ilortus Kaceu.yi'^, Pistia 
is, 1 believe justl)-', placed here by Sehreber and 
^Villdonon . 

5. Di'candria. Gcnf/z/aufy properly called, Faigl. 
BoL i. 404, 405, 272, &c., Gj ainamr f, 31 — 35, 
is tile princ'ipai genus here. The late Professor 
Cavanillcs, Invvcvcr. in Jos Dis.Hniatioucs Bata- 
aicYC, rcfernal lu this Order a vast niinibcr of ge- 
nera, never befbr-^ suspected to belong to it, as 
Baunf.sn'} la, lA/// /- da. Grammar f\ 222, Tar- 
ra'd^ a J’"! 7 ]/<////, Ac.. '>0 re.cimnr, (4^ some fan- 
cuol oiii oi )i- ;{ OlauKOi:- p^'OeijiS throug-h 

‘ > -ue.*' 'rLtV' , wliicii princi- 

ple is rbs.diilciy *;t:. dh!e , idr we might 
just as well rett i t.. ] rveiy plant 

whose liiaiuents ui . de d by insertion into 
a tubular enrolls S'- of O.m/ieV, see 
p. 345, bclo)?L to tins d d(‘r , as do several papili- 
onaceous genera, <i) vluch we shall speak under 
the next Class. 

G. Pndecaudria contains only the splendid South- 
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American genus Brtmnea, the number of whose 
stamens is different in different species. 

7. Dodecandria, Stamens mostly fifteen, is composed 
of some fine plants allied to the Mallows, as Ptero- 
spermum, Curt. Mag. t. 620, Pentapetcs, &c. 

8. Polyandria, a very numerous and magnificent 
Order, comprises, among other things, the true 
Columnifera: or Malvacea;, as Malva, Engl. Bot. 
t. 671, 754, Althaea, t. 147, Grammar f. 36, 37, 
Hibiscus, Spied. Bot. t. 8, Gossypium the Cotton- 
tree, Akea the Hollyhock, &c. Stately and beau- 
tiful plants of this Order, though not Alalvacea.’, 
are Carolinea, whose angular seeds are sold in 
our shops by the name of Brasil nuts ; Gustavia, 
named after the King of Sweden, a great pa- 
tron of botany and of Linnaeus; Camellia, Cnrt. 
Mag. t. 42, whose splendid varieties have of late 
become favourites with collectors ; Thea, the 
Tea-tree, its near relation, placed by Linnaeus in 
Polyandria Monogynia* ; Stuartia, Exot. Bot. 
t. 110, Gram. f. 51, 52; and Barringtonia, the 
original Commersonia, Sonnerat Voy. d la Noiiv, 
Guintc, t. 8, 9, 

Class 17. Diadelphia. Stamens united by their 

The observations of Dr. Kendrick, of Warrington, have determined 

the class of this interesting plant, much to our satisfactioOi 
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filaments into two parcels, both sometimes cohe- 
ring at the base; 

Orders 4, distinguished by the number of their Sta- 
mens. Flowers almost universally papilionaceous. 

1. Pentan^^. The only genus in this Order is 
Mounkria, Lamarck t. 596, a rare little South- 
American plant, whose natural order i? uncertain. 
It has a ringent corolla, ternate leaves, a simple 
bristly pubescence, and is besprinkled with re- 
sinous dots. 

2. Hexandi'ia. Saraca, in this Order, is as little 
known as the Mounkria, except that it undoubt- 
edly belongs to the leguminous family. It seems 
most allied to Brownea, Jonesia, Afzelia, ike. 
Fumaria, Grammar f. 38, 39, the only genus be- 
sides, is remarkable for the great variety of forms 
in its seed-vessel, whence botanists who make ge- 
nera from technical characters, without regard to 
natural principles, have injudiciously subdivided 
it. See Engl. Bot. U 588—590, 943, 1471. 

3. Octandria. Polygala, t. 76, is the principal ge- 
nus here. America and the Cape of Good Hope 
abound in beautiful spec'es of it, and New Hol- 
land affords some new genera, long confounded 
with this. Dalbergid is perhaps as well placed 
in the next Order. 

4. Decandria is by far the most numerous, as well 
as natural, Order of this Chss, consequently the 
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genera are difiicuit to I'liaracterizc. I hey coii;- 
pose the family of proper PapiimuH\ a: or l^cgu- 
minoM, the Pea, Vetch, Broom, &c. Their sta- 
mens arc most usually nine in one Set, with a 
single one separate. 

The genera are arrah^d tn secoous vanousijr 
characterized. 

Stamens all i>mted, that is, all in one set. The 
plants of this section are really not diadclphoiis but 
monadelphous. See Spartium, Grammar f. 40, Engl. 
Bot. t. 1339. Some of them, as Litphius, and Uler, 
t. 742, 743, Grammar y. 41, have indeed the tenth 
stamen evidently distingrished from the rest, though 
incorporated w’ith themby its lower part. Others have 
a longitudinal slit in the upper side of the tube, or the 
latter easily separates there, as Ononis, Engl. Bot. 
t. 682, without any indicatiou of a separate stamen. 
Here therefore the Linnsean System swerves from its 
strict artificial laws, in compliance with the decisive 
natural character which marks the plants in question. 
We easily perceive that character, and have only to 
ascertain whether any papilionaceous plant we may 
have to examine has ten stamens, all alike separate 
and distinct, ia which case it belongs to the tenth 
Class, or whether they are in any way combined, 
which refers it to the seventeenth. 

Stigma downy, without the character of the 
preceding section, for this and all the following are 
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truly diadelplious. Very nice, but accurate, marks 
distinguish the genera, which are sufficiently natu- 
ral. The style and stigma afford the discriminative 
characteristics of Orobus, t. 1153 ; Ptsum, t. 104G, 
Grammar f. 42 — 47 ; Laihyrus^ Engl. But. t. 670, 
1 1 08 j Viciaf t. 334, 48 1 -r483 ; Mid no less decisively 
in Erviim, t. 970, 1223, which last genus, notwith- 
standing the remark in Jussieu 369, “ stigma non 
barhatum," (taken probably from no genuine spe- 
cies,) most evidently belongs to this section, as was 
first remarked in the Floj'a Britannica ; and it is 
clearly distinguished from all the other genera of 
the section by the capitate stigma hairy all over ; 
nor is any genus in the whole Class more natural, 
when the hitherto mistaken species are removed to 
their proper places. See Ei. Brit. 

*** Legume imperfectly divided into two cells, 
always, as in all the following, without the character 
of the preceding sections. This is composed of the 
singular Biserrula, known by its doubly serrated 
fruit, of which there is only one species ; the Phaca. 
Jacq. Jc. Bar. t. 151 ; and the vast genus of Astra- 
galus, Engl. Bot. t. 274, &c., Grammar f. 263, long 
since illustrated in a splendid work by Professor 
Decandolle. 

**** Legume with scarcely more t,han one seed. 
Of this section, Psoraka, Curt. Mag. <. 665 ; the cu- 
rious Stylosanthes oiSv/artz; the Hallia ofThunberg; 
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am! our own Tnlol'ictii, Hot. t 177(>, 1()4'^ 

1050, Arc oxaniplcs. The last one of the 

most natural as to liaMf and ([uulifii s, i<: cvtroiuely 
uiitrartabio with respn I to hotauii al charaotors. 
Sonic sprciO', I I'MT. l.i lO, 1709, lia.c nruiy sri.-ds 
in I at h ]>' d ; siiini li i\t ij"t ovcil thf’ t apilatc inllo- 
rt'sc iicf, inadr par: I'i a, _i’ni*ric <li liriitiun. The 
difficulty is Icssciu'd .ly i 'labhshuiL; M( lil<ih/x a.s a 
genus, witli JusSieu; hut the wauie requires to be 
well reconsidered ; for, if possible, so great a laxity 
of deflniti'ti!, with sucli glaring exceptions, should 
no! tji>p'ra(L* any .'ysrem 

J.i.inut , ' •! • . It-riih'dl jomi.' 

ivliich arc !uii < h/ vw,.v;,/. /Vc/ '>//,•,, i. HC, i- fhi- 
most important genus <0 thi' .'m-; jh ami js fnowo 
by its obtuse orrectauguh r kc<l. IHpixn •. :<l ; 
Oniithojjur, t. 300: una ,Scor)iiin ns, knonai in gar- 
dens by the name of (Taleipiliai from its worm-like 
pod, are further examples. Sinitkia. Ait. Hurt. 
Kew. t. 13, is remarkable for having the joints of 
the legume connected by means of the style, as by 
a thread ; the stamen's in two equal divisions, vrith 
five anthers to each ; and a two-lipped calyx. Ht- 
dysarum vespertilionis, Jaaj. Ic. liar. t. uG6, in some 
points approaches this genus, and irore certain spe- 
cies are possibly latent among the numerous unset- 
tled papilionaceous plants of India. 

****** Legume of one cell, with several seeds. To 
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this belong; the genus McHlotus, if separated from 
TrifoUmn; the Indigofera, several species of which 
are so \ aluable for dyeing blue ; the handsome Ro- 
bimu, Curt. Mag. 3] 1 ; Cythus, t. 176, &c.j and 
Clitona*, Jus. of Georgia, <, 18 : also Lotus, Etigl. 
Bot. t. 925, and Mcdicago, t. 16 J6; wliich last is 
justly transferred by 'lUlenow fr-ur, the foregoing 
section to thi'. 

Papilionaceous p! nits arc rarelj' noxious to the 
larger tribes of animals, though some species of Ga- 
lega intoxicate fish. The seeds of Cytlsus Labur- 
num have of late been found violently emetic, and 
ihose of Liiihyrus .sativus have been supposed at 
t’loJvnce U' soften the bones, and cause death; we 
kni)u of 00 other S'linlar instances in this Class, 
who h' i' one of the 'nost abundant in valuable escu- 
!<'ni f.iaiits. Tin. .\c;^roes have a notion thatthebeau- 
'liul litth scai-lct nod black seeds of Abrus precato- 
rius, so irequmilly for necklaces, are extremely 
poisonous, insc-raucb that hai! of one is sufficient 
t<» kill .'I man. This is totally incredible. Linnaeus 
however asserts rather too absolutely, that “ among 
all the leguminous or papilionaceous tribe there is 
no deleterious plant to be found.’ 

Class 18. I^v/yadclphia. Stamens united by their 

filaments into more than two parcels. 

From xKeWj to close or shut up, in allusion to the situation of 
the wings and heel. 
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Orders 3, distinj^inslud fty (lie nun 'ler or in i- 
tiou of tlieir stamens, which last particular Liu’- 
nmus here overlooked. 

No part of the Linnaeansystera h«3 been less accu- 
rate!}' defined or understood than the Orders of tlu' 
iicliteentli Class. Willdcnow. aware of thi.s, Im.s 
made some improvements, but they appear to me 
not sufficient, and I venture to j»ropose the folloning 
arrangement. 

1. Dodccandria. vStamcn.s, or rather Anthens, from 
twelve to tueafv, or twenty-five, their filaments 
unconnected with the calyx. Of thi.s, the first ex- 
ample that pre.sents itself is Tlia,hrtj))ia, tlic Cho- 
colate tree, Jller'uvi Suriji. t. 20, 03, L<nnarck 11- 
lustr. i. 635. The flowers have not been .seen 
fresh in Europe, and we only know them from 
drawings made in the West Indies, one of which, 
pre.served in the Linntean herbarium, is my autho- 
rity for the following descriptions. The filaments 
are inserted between the long tapering segments 
of a five-cleft nectary, on its outside, and each 
bears at its summit four sessile, obtuse, spreading 
anthers. Aublet’s figure of this genus, which 
Sebreber and Willdenow seem to have followed, 
represents but two. The fruit is perhaps most 
properly a berry with a hard coat, whose seeds, 
when roasted, make chocolate. Bubroma of 
Sebreber, Gmsuma Lamarck, t. 637, confounded 
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by Linnaeus with the preceding genus, has simi- 
lar filaments, but each bears five anthers ; Jus- 
sieu and Cavanilles say three. The fruit is a 
woody capsule, with ten rows of perforations. 
Abroma, Jacq. Hort' Vind. v. 3. f. ,1. MiUer 
Illustr. t. 63, has five parcels of anthers, nearly 
sessile, on the outside of the nectary, between its 
obtuse, reflexed, notched lobes. It is difficult to 
• say how many anthers compose each parcel, for 
the dilferent accounts on record are totally irrecon- 
cileable. I have found three ; the drawing sent 
to Lirmmus represents six ; and Miller has a 
much greater number. Perhaps they may vary. 
In this uncertainty the genus in question is best 
placed with its natural allies in this Order, with 
a reference to it in italics at the end of Poly- 
adelpliia Poli/andria. Its fruit is a membranous 
winged capsule, opening at the top. Monsonia, 
Curt. Afag'. t. 73, Lamarck t. 638', removed by 
Schreber and Willdenow to Alonadelphia, rather, 
I think, belongs to this class, where Linnaeus 
placed it. The five filaments, bearing each three 
long-stalked anthers, are merely inserted into a 
short membranous cup, or nectary, for so the 
analogy of the three preceding genera induces me 
to call it ; and if we refer Monsonia to Alonadel- 
phia, we fall into the error of Cavanilles men- 
tioned p. 357. Lastly, Citrus, Grammar f. 224, 
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the Orange, Lemon, &e., iMmavck, t. (j39, mo^^t 
unquestionably belongs to this Order. Its sti- 
mens are about nineteen or twenty, < ombiiied va- 
riously and unequally in several disiiuet parcels; 
but those parcels are inserted into a j 'roper recep- 
tacle, by no means into the. calyx, a^ tbe eharnc- 
terof the Class Icosamlr 'ui indispensably requires. 
Even the number of tin* anthers of CV/r/of accords 
better with most plants in Dodcawdria than in 
Jcosafidriii, notwithstanding- the title of the latter. 

2. Icosandria. Stamens ntimerou.s, their filaments 
inserted (in .several parcels) into tbe calyx, — To 
this Order Professor Willdenow properly refers 
Melaleuca^ Exot. Bot, t. 34-^36, 55, 56, Grammar 
f. ‘53 — ^56, which had previously stood in Pol}/- 
andria, botanists having only considered number 
and not insertion in the Orders of Polyadelphia, 
whence a double mistake has arisen, concerning 
Citrus on the one hand, and Melaleuca on the 
other. 

3. Polyandria. Stamens very numerous, uncon- 
nected with Ae calyx. This Order consists of 
several genera. The most remarkable is Hyperi- 
cum, Engl. 'Bot. t. 109, 1225—1227, &c., Gram. 
/. 48—60, whose stemens axe united into three 
or five parcels, corresponding with themumber of 
its styles, Munckhamia is a Lagerstromia, nor 
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does it appear to be polyadelphous at all. Liii- 
• naeus seems to have intended bringing Thea into 
this Order ; see Monadelphia Polyandria. 

Class 19. Syngene.sia. Anthers united into a tube. 
Flowers compound. 

Orders 5. 

This being truly a natural Class, its Orders are 
most of them equally so, though some are liable to 
exceptions, as will presently be explained. 

1. Polygamia aqualis. In this each floret, taken 
separately, is perfect or united, being furnished 
with its own perfect stamens and pistil, and capa- 
ble of bringing its seed to matiarity without the 
assistance of any other floret.’ The Order consists 
of three sections. 

* Florets all ligulate, or strap-shaped, Grammar 
f. 57 — 60, called hyTourneiorisemiflosculous. These 
flowers are generally yellow, sometimes blue, very 
rarely reddish. They expand in a morning, and 
close towards noon, or in cloudy weather. Their 
herbage is commonly milky and bitter. LeotUodon, 
Engl. Bot. f. 510 ; Tragopogon, t. 434, 638 ; Hiera- 
cium, t. 349, &c. ; and Ckhorium, t. 539, exemplify 
this very natural section* * 

** Flowers globose, generally uniform and regular, 
their florets gll tubular, Jive-cleft, and sprddding, 
Granunar f, 61—63. — Carduus, Engl. Bot. t 973, 
976 j. Onopordum, t. 977 ; and Arctium, 1. 1228, well 
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excnipiity (hie. Carinuu (■ 1 144, doe^ not so exactly 
ri^ree witli tlio abiu-c ti* tiaitioo, haviii , a dat 
but its atbaiiy to the other aem ra is iudobiinljjc, 
flattened disk and radiating coloared ealyx seem 
contrived to imitate the radiated flowers of the fol- 
Jorving Order, ■ • ; ^ 

*** Flowers discoid, their florets eU tubular, rc- 
gaUr. (Tomled and parallel, formmg a surface mark 
flat, or exactly conical. Their colour is most gene- 
Tzlly yellow, in some cases pinfc. SantoUna, 1. 141 ; 
and Bkkns, t. 1113, 1114, are genuine examples of 
this section,; Eupalorium, t. 42?^, and the exotic 
Stahelina, Dicks. Dr. PI. 13, approach to the pre- 
ceding one. There is however the most absolute 
difference between these two sections, collectively, 
and the first ; while, on the other hand, they have 
considerable affinity with some of the following Or- ' 
ders, as will be hereafter explained. 

2. Polygamia supafud. Florets of the disk perfect 
or united ; those of the margin furnished with 
pistils only ; but all producing perfect seed. 

Discoid^ the dorets of the margin being obsolete 
or inconspicuous, froio the smallness or peculiar form 
of the corolla ; as Artemisia, Engl- Bot. t. 338, 978, 
1230; Tanaccturn, t. 1%%^ ■, Canyza, 1. 1195; and 
GmphaVmm, t. 267, 1 1,57. In the last the marginal 
florets are mostlj five-cleft and tubular like the rest, 
only wanting stamens. Caution is requisite to detect 
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ihe (lid(Tcnct‘ t)ct\vee]i litis section and the preceding- 
•Order. 


** Ligitlale, two-lipped, of wliich Perdtehnn, a 
rare exotic genus, is the only instance. 

Radiant, the marginal florets ligulate, form- 
ing spreading conspicuous rays ; as Bdlh the Dais}^ 
t. 424 ; Aifer, t. S7, a very numerous genus in Ame- 
rica ; Chrifsanthcmam, t. GOl, 540 ; Lada, t. 1540, 
Grammar f. 06 — 09, &c. Tliis section seems, at 
first sight, a combination of the first and third sec- 
tions of the former Order, but this is chiefly in the 
form of its corollas. It i.s rather an approach of that 
third section towards what is equivalent to becoming 
double in other tribes. Accordingly, the Chamo- 
mile, Anlhrmis mdnlis, t. 980 ; CJiri/sa/illicmajn Leuc- 
unthemum, t, GOl ; and some others, occa.sionally 
have their whole disk changed to ligulate white flo- 
rets, destitute of seamens, and consequently abortive. 
Such are actually called double flowers in this Class, 
and very properly. Many exotic species so circum- 
stanced are met with in gardens, A ftnv very strange 
anomalies occur in this section, as already mentioned, 
p. 250, one Sigesbeckia having but three .staraen.s, 
instead of five, the otherwise universal number in the 
Class ; and TussUago hybrida, t. 430, as well as pa- 
radoxa of Retzius, having distinct anthers. Nature 
therefore, even in this most natural Class, is not 
quite W'ithout exceptions, 

2 B 
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3. Polygamia fi'ustranea. Florets of the disk, as in 
the preceding, perfect or united, Grammar f. 65 ; 
those of the margin neuter, Gr.f. 64, or destitute 
of pistils as well as of stamens ; only some few 
genera having the rudiments of pistils in their ra- 
diant florets. 

This Order is, still inovc. evidently tlian the last, 
analogous to double flowers of • ther Cda-sses. Ac- 
cordingly, Cvrtopiis is the very same genus as 
Bidens, only furnished with unproductive radiant 
florets. C. bidem of Linnaeus is the .same species 
as his B. ixrnua ; C. coronala is his B.j'roadosa ; 
and C. kucantha, B. pilosa. Some species of 
Coreopsis indeed have never been found without 
rays. Linnaeus expresses his difficulties (jn this 
subject in Phil. Bot. .vet7. 209, hut seems inclined 
to unite the two genera. A similar ariibiguiiy oc- 
curs between Gorteria and Atractylis, Pelhumu 
(of the last Order) and Athafiasia, and in some 
degree between Centaurea, Engl. Bot. t. 278, 
1678, 56, &c., and Carduus, or Serr alula ; only 
the scales of the calyx of Centaurea generally keep 
that genus distinct. 

I should be much inclined to abolish this Order, 
Thoseof its genera which have rudiments of pistils 
in their radiant florets, as Rudbeckia and Helian- 
ihus, would very coramodiously range with their 
near relations in Polygamia superjiua, nor are we 
sure that such radiant florets are in all circum- 
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stances abortive, neithcM* van a student often know 
wlicthcr they are so or not. It docs not follow, 
from what has just been observed, that tlie pre- 
sence of radiant florets, whetlier abortive or not, 
can never afl'ord a generic character, provided 
there be no ‘’oirespf^' ' Lcrujs witb^eit t!o in. 
This nin-t ib E ' 1 r.\- ^ vnere iii c and ob- 
servation. d'li: } . d c) ; e ('ohsidered as a 

very secoiniuiy nairk, Vu osscntial in this 

Class lunng deruod from tlie receptacle, crown of 
the seed, and calyx. These Gccrtner has illus- 
trated with the greatest accuracy and skill, but 
^'ven tliese must not be blindly followed to the 
cC"- ■ ' 0*^ ticn (/I natural genera. 

4. iC \ - r of tlie disk fnr- 

ni.de. . K ‘e. - ..ij ; diosc of the inurgin, 
or raioio, -liiy N\ii!i pistds ; so that bolli are ne- 
cessary to eacli other. Tliis is well seen in tlie 
comniou Garden Marigold: (\i^tn(hihi^ in whose 
calyx, when ripening seed, the naked and barren 
disk is conspicuous. Othouna^ Curt. Mag. t. 300, 
768, Arctotis^ OstcOi^permum and Siijjhium, not 
rare in gardens, are further examples of this Order, 
which I believe is constant and founded in nature. 
We have no British specimens citlier of it or the 
following. FUcigOy at least as far as our Flora is 
concerned^ belongs to Gnaphaliuvi. Engl. 

Bot. t. 946, 1193, &c. 

6. Poli/giimia ^egr^gata. Several flowers, either 
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simple or compound, but with united tubular an- 
thers, and with a partial calyx, all included in one 
general calyx. Of these the Globe-thistle, Uc^/- 
mps, and Stoebe, with Scripkium and Coi'ymbium, 
(which two last require to be removed hither from 
the abolished Linnaean Order Spvgeyicsia Mono- 
gamia,) have only one floret in each partial calyx ; 
Jungia has three, Elephantopiis four, others more. 
In every case the partial calyx is distinguished 
from the chaffy seed-crown observable in several 
genera of the other Orders, (though the latter is 
indeed analogous to a calyx,) either by being in- 
ferior, or by the presence of a seed-crown, or fea- 
thery down, besides. See Lamarck, t. 718 — 723, 
where the plants in question are well represented. 

Class 20. Gynandria. Stamens inserted either upon 
the style or germen; 

Orders 9 in Linnaeus, but some alterations concern- 
ing them are necessary. 

This is one of those Classes abolished by the ce- 
lebrated Thunberg, and by several less intelligent 
writers ■who have followed him. The reasons which 
led to this measure appear to have been, that Lin- 
naeus has erroneously placed in Gynandria several 
plants which have not the requisite character^ hence 
that character itself has been judged ambiguous, or 
not founded in nature, and the system has been sup- 
posed to be simplified by overlooking it. This ap- 
pears to me a great mistake. The character of the 
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Class, taken as above, is as evident, constant, and 
genuine as that of any other in the system. No 
doubt can arise, if we be careful to observe that the 
stamens actually grow out of the germen or style, 
and not merely out of any part that supports the ger- 
men ; as will appear by examples'. 

1 . Monandria. Stamen, or sessile Anther, one only. 
This contains all th'- beautiful and curious natural 
family of the Orcmdcic^ov Orchis tribe, except only 
Cypripedium, which belongs to the next Order. I 
am induced to consider the bulk of tliis family as 
jnonandrous, upon a careful review of Professor 
Swartz’s representation of the subject, in his excel- 
lent treatise, long ago published in English. See 
fr'tds ndailve to Ihtaiiy translated from different 
Lniigiiuycs (by Mr. Kdnig), printed for Phillips 
and Fardon, 1805. I have already, p. 217, men 
tioned the glutinous nature of the pollen of these 
plants. This forms yellow elastic masses, often 
stalked, iucaph coll of the anther, and the cells are 
either parallel and close together, or removed from 
each other to the opposite sides of the style : which 
serves to connect them, just as the filament does in 
many Scitamineous plants, alike therefore decided 
to be monandrous. Such a decision with regard to 
those also is justified by theanalogyofother species, 
whose cells being approximated or conjoined, pro- 
perly constitute but one anther. The grand and 
absolute subdivision of the Orchide<t is justly 
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founded by Dr. Swartz, after Haller, on tbe struc- 
ture of the anther, whether it be, as just described, 
parallel., like that of Orchis, Engl. Bot. t. 22 ; 
Oph?'i/.<t, t. C)3, Grammar f. 70 — 72 ; and Diuris, 
K.rn{. Bot.i.O,&.c. ‘, orrcrticu/, consisting otarnove- 
uble lid on the top of the style, like Dendrolhnm, 
t. 10 — 12, Gramviar f. 77, 78; or Maiaais, Engl, 
Bol.l. 72. The style of the Orchuka' has been 
called a column, but I think tluit term now alto- 
gether superfluous. It is really a style, and the 
stigma is a moist shining space, generally concave, 
and situated, for the most part, in front of the style 
beneath the anther. In Orchis hifolta, i. 22, and 
others, it is just above the orifice of ll'e sj)ur. Con- 
cerning the nectary of these plants thei’c has been 
much diversity of Opinion. Tiieu/^ i 

Orchis, and some other genera, is acLuio, , ’ to 

be such, and holds abundance of houcy, 'i'lus spur 
i.S judged by Swartz, as wellas Liimauis, a decisive 
generic mark of distinction, and iLcommonly is so; 
but some Indian .species brought by Dr. Hamilton 
prove it not to be absolute. The remarkable and 
often highly^ ornamented lip, considered by Swartz 
as the only corolla, for he takes all the other leaves 
of the flower .for a calyx, has, by Lintiams and 
others, been thought, either apart of the nectary, 
or, where no spur is present, the only nectary. Nor 
is this opinion so ill-founded as many botanists su|> 
pose ; for the front of the Up evidently secretes 
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honey in Ophrys {ox Listera) ovata,t, 1548, and 
probably in others not yet attended to. Never- 
theless, this lip might, like the petals of lilies, be 
deemed a nectariferous corolla, were it certain 
that all the other leaves were truly a calyx. But 
the two inner are so remarkably different from tlie 
three outer ones in Ophryt:, t. 54, 55, 71 383, and 
above all in Stclh, 11 >' ' Jh't./. 75, that! arnmost 
inclined to take tli'> lurmer ivi tiie corolla, the latter 
being, according to a!! aj)])e;!rati c, a calyx. An 
insensible gradation from one to theotl)er,of which 
we have pointed out other instances in treating of 
this subject already, occurs in I. 8. 9 ; while 

in some * the leave-:. :d! pntukc more of 
the ■ h' .*■’ ■ vk\\, nd in ofimrs of a corolla. 

Even till ii! i ' i. 29, assumes the 

,'y ‘ 'or:> !• i- uid texture, of the rest of the 
ilo'.v 'r , j'.'o^es that a d issiinilarity between 

any oftlic.se parts is not always to be expected in 
the family nndor considefalion. V.//tl appears by 
the preface to his Enumeratio Planlurum to have 
removed the ScUamhtae io because the 

stamen of Canna adheres to the style. This, if con- 
stant, could only concern that genus, for the rest 
of the Order are in no sense gynandrous. 

Diandria. To this Order Cypnpedium, Engl. 
Bot. t. 1 , must be referred, having a pair of very . 
distinct double-celled anthers. See Tt\ of Linn. 
Soc. V. 1; t.% 3. Here we find Forstera, so well 
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ilJustrated by Professor Swartz in SirasandKbnig’s 
Amah of Botany, v. 1. 29J, t. 6; of which genus 
Bhyllachne, t. 5 of the same volume, is justly there 
reckoned a species. Of the same natural order with 
Forstera is Stylidium ; but that having, 1 think, 
four anthers, belongs to the fourth Order of the 
present Class. Gnnneru, placed by Linnreus in 
Gynandria Diandria, is not yet sutKciently well 
understood. 

3. Friandria. Sulada, if Linnaeus’s description be 
right, is properly placed here; but Jussieu doubts 
it, nor does my dried specimen serve to remove the 
uncertainty. Stilago proves to be merely the bar- 
ren plant of Antidesma akxitcria, and belongs to 
Dioccia; as Sisyrinchiian, Grammar f. 151, and 
Ferraria, do to Monadclph'tu, the tubular united 
stamens of the two last having been mistaken foi- 
a solid style. Rhopium of Schreber {Mcborca of 
Aiiblet, t. 323,) seems therefore the only certain 
genus of the Order under consideration ; unless La- 
marck be right in referring to it Jacquin’s Strump- 

fa, upon which I have not materials to form any 
opinion. The original discoverer attributes to this 
plant five stamens with united anthers; hence it 
found a plac.e in the Syngenma Alonogamia of 
Linnajus. Lamarck merits attention, as he ap- 
pears to have had an authentic specimen. See his 
t. 731. 

4. Tdrandrla. Nepenthes, of whose extraordinary 
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kind of leaf mention is madejD. 158, is the only ge- 
nus of this Order in Linnaeus, but very erroneously 
placed here, for it belongs to Dioecia Momdel- 
■phia. The Order however must be retained for the 
sake of Stylidium, Grammar f, 73 — 76, a New 
Holland genus, related, as above mentioned, to 
Forster a. This is my Ventemiia, Ej'ot. I'M. t. 66, 
67 ; but another genu ..aving previously, without 
my knowledge, received the latter denomination, 
that of StylidUmi, under which I had, some time 
ago, communicated this genus to the French 
botanists*, and which they have adopted, becomes 
established. See Labillardiere's excellent work 
on New Holland plants, wliere several species of 
it are lic ried. 

5. Fcutinidrki. The original genera of this Order, 
Gluta, and Pass'ifiora, E.vot. Bot. t. 28, 
Cl utmtnar f. 271, most unquestionably have no- 
thing to do with it, their stamens being inserted 
below the germen, merely on a columnar recepta- 
cle. Thelearned Schreber therefore removed them 
to the fifth Class. 

It has been thought that tliis Order might re- 

* I was not aware of Lourciro’s Styhiium, a plant, according to his 
description, of th« seventh Class : Ft. Cochinch. v. 1. 221 ; but tins 
can scarcely interfere with onrs, being probably, as it grows about 
Canton, some well-known shrub^thaf ba|)pcneil to have a seven-cleft 
tlowcr. It sliould seem to belong to the Rubmea, uotwithslanding 
tome points in did description. 
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ceiye a reinforcement from thaLiiitixanPentandria 
Digynia, Several of the Contorts have long been 
suspected to belong to Gynandria ; see Pergn- 
laria, Ic. PicLt. IG, Grammar f. 185, and Andr. 
Jtepos. 1. 184. In this genus, as well as Cy nan- 
chum and Asclepias, the pollen appears in five 
pair of glutinous masses, exactly like the pollen 
of Orchidca, sticking upon the stigma. Each mass 
of pollen is received into a bag, or cell, formed 
by a valvular apparatus that encircles the or- 
gans of impregnation, like the generality of sta- 
mens. The pollen however is, in the above ge- 
nera, not found attached to tliesc cells or valves, 
l)ut to five glands, each of which is double, and 
all of them seated on that thick abrupt angular 
body which acts as a stigma*. Nor is it worth 
while to dispute whether this whole body be a 
stigma or not, with regard to the question under 
consideration ; for it is borne 1)y the styles, 
above the germen. I humbly conceive, however, 
with Linnjeus and Jacquin, that us part of it, at 
least, receives the pollen, stigma is lull as good 
a name for this body as Haller's term dolium, a 
tub! Still, less is it worth while to controvert 
with Kblreuter the propriety of the term pollen, 

♦ Mr. 11. Brown Ifelievcs the celh secrete the jKfllen, and riepobit it 
OH the stigma, as the pollen of some Orckidca sticks to any ])art of the 
plant. 1 now readily assent tu this, and thcrclore these plants must 
rtmmfi iti P^Hktndj ia. 
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because the substance in question is not actually 
a dry powder, any more than in the Orchis tribe, 
or in Mirahllu, Exot.Bot. t. 23, Grammar f. 167. 
That term is technically used for the matter which 
renders the seeds fertile, including its vehicle, 
whetlier the latter be capsular or glutinous ; in 
short, whatever the appearance or texture of the 
whole may be. Anop’ question remains, more 
immediately to our present purpose, whether these 
plants have five stamens or ten? Jacquin, who 
lias well illustrated several of them in his Miscdl. 
Audr. V. 1. t. 1 — 4, andllottbyll in a dissertation 
on the subject, contend for the latter. Rottbdll 
wrote to Haller, that “ finding Linnseus deaf to all 
that iiad been said, he sent him his treatise, to see 
whetlier he would persist in falsifying nature.” 
Tlie'= sordid underlings foment the animosities and 
flatter the failings of their superiors ! Linnseus 
judiciously suspended his opinion, and, after all, 
proves to be most correct. Tlie analogies of the 
Orc/iidece and Scitamhiea vary clearly decide that 
the two ceils,. or the double masses of naked pol- 
li!!!, can only be considered as one anther of two 
lobes. Periploai grm-a con^rms this. Each lobe 
of its anthers stands, as in many Sckanunea, on 
the outermost edge of the filament ; thus meeting 
that on the adjoining filament, and in appearance 
constituting' with it a tvvo-lobed anther, as the lobe 
of the Sciiurmnece^ where there is but one filament. 
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meets its corresponding lobe by embracing the 
style. 

6. Hexandria. Aristolochia, Engl. Bol. t. 398, a 
curious genus, of which there are many exotic 
species, is the.only example of this, Pistla being 
removed to Monadelphia Octandria. 

7. Octandria. The ScopoUa of Linnaeus, which 
originally constituted this Order, proves to be a 
Daphne ; see Plant. Ic. ex Herb. Linn. i. 34. 
Cytinus however, Cavan. Ic. t. 171, a singular 
parasitical plant on the roots of Cistus in the south 
of Europe, has "properly been brought hither from 
the Order Dodecandria, of which it originally 
formed the only example. The observations of 
Dr. Sibthorp and Mr. Ferd. Bauer confirm those 
of other botanists, that the anthers are eight, not 
sixteen, and that they are truly inserted npou the 
style. 

8. Dccandria is now abolished. Of the two* genera 
which constituted it, Kkinhovia belongs to the 
Class Dodecandria, having fifteen stamens, see 
Cavan. Monadelph. t: 146 ; and Helkteroi to 
Dccandria Monogynia. 

9. Dodecandria is likewise abolished. 

10. Polyahdria is in a similar predicament, for I am 
not aware of any genus that can be admitted into 
it. Xylopia goes with the greatest propriety to 
its natural allies ia Polyandria Polygynia, An- 
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noma, &c., its short stamens being inserted into 
the receptacle below the germen. Greuia, as well 
as Schreber's Microcos, a good genus, belong to 
Polyandria Monogyma^ the organs of impregna- 
tion being merely elevated on a common stalk, 
like those of Passiflora and Ayen 'ta. Ambrosinia, 
Arum, and Calla, are nU justly removed by Scbre- 
ber to Alonoecia, thon ,'i 1 think, for reasons here- 
after given, they are more coramodiously and na- 
turally placed in the Order Polyandria of that 
Class, than in the Order Monandria. Dracon- 
them and Pothos, of the same natural family, hav- 
ing perfector united flowers, the former with seven 
stamens to each, the latter with four, are undoubt- 
edly to 111 - referred to their corresponding Classes, 
Heptandria and Tetrandria. Zostcra, the only 
renui’oing genus of Qynandria Polyandr'ta in 
Linnmus, I have long ago ventured to remove to 
Alonandria Monogynia ; see Engl. Bot. t. 467. 

LASS 21. Monoecia. Stamens and Pistils in sepa- 
rate flowers, but both growing on the same indi- 
vidual plant. 

Orders 9 or 10. 

Several reformers of the Linnman system have also 
olished this Class and the two following, by 
\y of rendering that system more simple. Thirty 
ars’ additional experience since the preface to the 
venth volume of English Botany was written, have 
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but confirmed my opinion, there given, on this subject. 
If any plants ought to be removed from these C]a.sses» 
they must be such as have the structure of all the 
accessory parts of the flower exactly alike, (the es- 
sential parts, or stamens and pistils only, diflering,) 
in both barren and fertile flowers ; and especially 
such as have in one flower perfect organs of one 
kind, accompanied by rudiments of the other kind, 
for these rudiments arc liable occasionally to become 
perfect. By this means dioecious species of a genus, 
as in Lychnis, Valeriana, Rumex, &c., would no 
longer be a reproach or inconvenience to the system. 
But, on the other hand, some difficulty would occa- 
sionally arise to a student, in deciding whether there 
were any rep.1 diflerence of structure between these 
accessory parts or not, and it might puzzle an adept 
to determine the question. For instance, whether 
the nectary in Salix, different in the barren and fer- 
tile flowers of .some species, should lead us to keep 
that genus in Dioecia, though in other species the 
nectary is precisely alike in both the kinds, and oc- 
casionally an abortive germen occurs in the barren 
flowers, as stamens do, more rarely, in some fertile 
ones. Considering all this, I might refer Salix, 
Grairmar f. 85— -67, to Diandria Mottogynia. 

With respect to those Monoecious or Dioecious 
genera whose barrenflowers are decidedly unlike tlie 
fertile ones, the former being in a catkin, the latter 
BOt, as Corylus, Quercus, Grammar /. 80—82, &c., 
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I conceive notliing more pernicious or troublesome 
can be attempted than to remove them to the Class- 
es of united flowers. They meet with no allies 
there, but, on the contrary, form so natural an assem- 
blage by themselves, as to be unanimously kept se- 
parate by the authors of every natural system that 
has appeared. But even if this were not the case, 
here is a most important reason for keeping them 
IS they are, which regards the artificial system more 
tarticularly, and of which its author was well 
uvare ; they are of all plants most uncertain in the 
lumber of their stamens. Now this uncertainty is 
)f little moment, when we have them primarily dis- 
inguished and set apart from other plants by their 
\Ioaoecious or Dioecious character ; because the ge- 
lera being few, and the Orders constructed widely 
•s to number of Stamens, we find little dilficulty in 
letenniningany genus, which would be by no means 
he case if we had them confounded with the mass 
>f the system. Even the species of the same genus, 
s well as individuals of each species, differ among 
hemselves. How unwise and unscientific then is 
1, to take as a primary mark of discrimination what 
ature has evidently made of less consequence here 
ban in any other case ! It is somewhat like at- 
mipting a natural system, and founding its primary 
ivisions on the artificial circumstance of number 
f stamens. 

I proceed to give- some illustrations of the Orders 
I Monoevia,' 
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1. Monandria. ZunukUeUia, Mill. Illu.'ttr. t.ll 
Aegopricov, Plant. Ic. e.r Herb. Linn, t. 42, are 
genuine examples of this Class and Order, having 
a different structure in the accessory parts of their 
barren and fertile flowers. Artocarpus, the cele- 
brated Bread-fruit, may likewise be esteemed so, 
on account of a partial calyx in the barren flowers. 
The other amentaceous genera may most intelli- 
gibly perhaps be referred to the Order Palpandria . 
Chara is now removed to the first Class in the 
System ; see Engl. Bot. t. 336. Euphorbia, Gram- 
mar/. 208, is brought hither from the eleventh 
Class, at the suggestion of Mr. Brown. 

2. Diandria. Anguria can remain here only till the 
proposed reformation takes place, having no dif- 
ference of structure in its flowers. Lmna, so im- 
perfectly known when linnmus wrote, is now well 
understood, and, having. frequently united flowers, 
belongs « to the second Class ; see E.ngl, Bot. 
t. 926, 1095, 1233, and Grammar f. 136. 

3. Triandria. The great genus of Carer^ Engl. Bot. 

1. 1051,928, 993 — 995, &c.. Gram./. 79 and 139, 
and some other grassy plants,/. 141, are found 
here. Typha,'EngL Bot.t*. — ^^1467, Gram./ 

138, is less clear in its structure; ^arganium, Engl. 
Bot. t. 744, 745, 273, is sufliciently so. Tragia, 
Hermndia and Phyllanthus are properly placed in 
this Class and Order. r 

4. Tetrandria. Littorella, t. 468 ; the valuable ge- 



MONOECIA. 


385 


nera Betula, t. 1508, and Buxus, t. 1341, Gram- 
mar f. 269 ; also the Nettle, Urtica, f. Ti'i, 
Engl. Bot. t. 1236 ; are good examples of this. 
Morusy the Mulberry, of the same natural order as 
the Nettle, has. scarcely any difference of. struc- 
ture in the accessory organs of the flowers. This 
tree, however, is remarkable for being often in- 
clined to become even dioecious in its constitution, 
one individual bearing most fruit when accom- 
panied by another whose barren flowers are more 
effective than its own. Empkuruni, Exot. Bot. 
t. 63, is one of those ambiguous genera which are 
but imperfectly monoecious. 

5. Pentandria. Xanthimiy Ambrosia, Nephelhim, 
Parthenium, Iva, and Clibadium, all partake, more 
or less accurately, of the nature of compound 
flowers ; but their anthers not being united, they 
could hardly be referred to the class Si/ngenesia* ; 
particularly Xatithium and Nepkelium, whose fer- 
tile flowers have no resemblance to that Class. 
Amaranthus, Grammar/. 165, an extensive dung- 
hill genus in warm countries, analogous to our 
Chenopodium, follows next. Lrea is the same 
with and belongs to Pentandria Mono- 

gynia, the former name being retained for the 
sake of the highly meritorious botanist and 

* Willdenow however has removed Toa and Parthenium thither, ac- 
cording to the original of liimaens^ in Oen. PL ed, 

2 c 
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cultivator whom it commemoi’ates. The Gourd 
tribe, Cucurbita, Cucumis, Bryonia, Grammar 
f. 270, Bngl. Bot. t. 439, mi^ht be brought hither 
from the abolished Order Syngencsia, unless it 
should be thought better to consider them as poly- 
adelphous, to which I am most inclined. 

6. Hexamh'ia. Zizania, Tr. of Linn. Soc. v. 7. 1. 13; 
and Phams, Broirne's Jamaica, t. 38, both grass- 
es, compose this Order, to whicli Schreber has 
added Epihaterinm and Pomeiia of Forster, as 
well as the splendid Gueitarda, Iloi't. JSLal. v.A. 
t. 48. The latter varies from six to nine in the 
parts of the flower, and constitutes the Order 
Heptandria in Linnaeus, according to his usual 
principle, of placing such irregular plants, as 
much -as possible, in small Classes or Orders, 
that they might be the more easily found. 

7. Polyandria. Stamens more than seven. Cerato- 
phyllum, Engl. Bot. t. 947, 679; Myriophyllwn, 

t. 83, 218, Grammar f. 251 ; and the handsome 

« 

Sagittaria, t. 84, stand here at present, but the 
accessory parts in their two kinds of flowers are 
alike. Begonia, Exot. Bot. t. 101, has the num- 
ber of its petals, though various in several species, 
always sufficiently different in the barren and fer- 
tile flowers to fix it here. — The most indubitable 
plants of this Order are amentaceous, Quercus. 
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Grammar f. 80 — 84, Engl. Bot. t. 1342; Fagus, 
t. 886; Corylus, t. 723; Carp'mm, Juglaris^ Pla- 
tan tus, See. — Arum, t. 1298, Calla^nA Ambroshna, 
all brought hither from the twentieth Class, seem 
to me perfectly intelligible as simple monoecious 
flowers, the barren one, with many stamens, being 
superior, or interior, with respect to the fertile, 
like the generality of monoecious, as well as all 
compound flowers, and not inferior, or, as in every 
simple one, exterior. 

8. J fonadelpliia. The Fir, Pinus, Grammar f. 276, 
so magnificently illustrated by Mr. Lambert, is 
very distinct in its two kinds of flowers. Each 
barren one consists of a naked tuft of monadel- 
phous stamens, accompanied only by a few brac- 
teas at the base. The fertile ones are catkins, 
with similar bractcas, each scale bearing on its 
upper side a pair of winged seeds, and on its 
under a leaf-like style and acute stigma ; as Jus- 
sieu first suggested, though some botanists have 
understood these parts otherwise ; see E}igl. FI. 
V. 4. Acalypha, Croton, Jatropha, Picinus, and 
several others of the natural order of Euphorbice, 
acrid milky plants, fSrm a conspicuous and legi- 
timate part of Alonoecia Monadelphia. Omphalea 
is justly associated with themby Schreber, though 
placed by Linnseus in the Order Triandria, and 
. 2 c 2 
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this alteration is the more fortunate, as one of its 
species is diandroiis. Sterculia is he^^t removed 
to the eleventh Class, next to Kkinkarui. 

9. Polyadelphia. If the system should be preservv'd 
in its present state, without rey;ard to aoreemeutor 
difference in the accessory parts of the harrc n and 
fertile flowers, T conceive this Order mif;ht be 
established for tlie reception of the (lourd tribe, 
as already hinted under the filth Order. Their 
filaments are united, in three sets, a character 
much more intelligible and constant than the ca- 
,sual and irregular connexion of their anthers 
which led Linnaeus to reckon them syngenesious; 
for they only afibrd an additional proof that union 
of anthers is, in simple flowers, neither a good 
natural nor artificial guide. If the monoecious 
and dioecious Classes be reformed according to 
the plan to which I have so often adverted, these 
plants should go to the Clas.s Polyaddphia. 

10. Gynandriais, scarcely tenable, being paradox- 
ical in its character, and the two Linneean ge- 
nera which compose it, Andrachm and Agyneia, 
seem most ' properly, even as the system stands 
at present, to belong to the eighth Order, to 
great part of which they are, moreover, naturally 
related. 
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C> >s 22. Dioccta. Stamens and Pistils in separate 
.lowers, situated on two separate plants. 

Orders 8. 

I'lii Idrcooincf remarks oii'the Orders of 3Jomecia 
a[ij)ly also to tIio.se of this Class. I shall therefore 
o ih' 'ii'iefly nieiitiiiii some genera properly illustra- 
tivt oi (\.(. 1; Order, (iiort I'ar;;,' uh.rly .specifying such 
reijuii’'' ti'* be pla* loi uiu'’"'*. 

Moniutih'u! of Swartz, and Ascarhia, 

of f orstcr, seem, by their descriptions, to be well 
placed here. Pa)idaniis {Athrodactylis of For- 
ster) is more doubtful, not having any partial 
calyx or corolla to divide the stamens into sepa- 
rate, blossoms, so that the whole may be taken 
either for a polyandrousor a monadelphons Hower, 
as well as for an' assemblage of monandrous ones. 
Najua is a good and immutable example of this 
Order. Of Tliunberg's PlndypuU I have not ma- 
terials to form a judgment. 

2. Diaudria. The wonderful Va/isneria, Jaaj. Eclog. 
t. I, already described,;;. 272, i.s a decisive exam- 
ple of this. Cecropia also seems unexceptionable. 
Of Sali.r, see Ktigl. Hot. ??. 20 and 21, See., Gram- 
mar f.^b — 87. 1 have already spoken,;/. 382. The 
scales of its barren and fertile catkins are alike ; 
its nectaries various. 

3. Triandria. E/t'gia and liestio, hard rushy plants, 
chiefly of the Oape of Good Hope and New Hoi- 



land, appear to be witliout any diffcnvuce in tlie 
accessory parts of their llovvcrs, which is certainly 
the case with Enifxfruni, Engl. Iht. t. o'2G, Jlus- 
cm, t. oGO, brought Jiither from Dioecia Si^ngcnc- 
sia, Osyri.'i, Exccecaria, and Maba ; Caturus only 
seeming differently constructed in this particular ; 
but I have not been able to examine the throe last. 

4. Tetrandrui. Trophtu, Batix,nm\ IIippopli 'ih‘,t. A'lo. 
are good examj5les of thi.s, though Mr. \ iborg is 
recorded by Schrebor to have occasionally found 
united flowers, intermixed with the barren ones, in 
the last-mentioned genus. If this be usual, 
]x>p/uie must be removed to PoUjgamkt Dioi cia. 
The re.stof the order appear to have the accessory 
parts alike in both flowers, as Viscum, t. 1470. 

5. Pentandria. Himulus, /. 427, Grammar f. 274, 

is almost the only certain instance here. Sphiacia, 
Acnida, and Cannabis would be unexceptionable, 
but they are less absolutely dioecious, being some- 
times monoecious ; see p. 268. The rest of the 
Order is at best doubtful ; nor can the pretended 
amentum of the barren-flowered Pislacia entitle it 
to a permanent place in this Class, for its fructi- 
fication is truly a panicle. Clutia, more properly 
Cluytia, may possibly remain here. It has no 
right to a place in the Order Gynandria. 

6. Hexandria. No difference of structure is discern- 
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ib!e between the barren and fertile flovvers of any 
genus in tliis Order ; witness Tamm, Engl. But. 
t. 91, though something to the contrary is men- 
tioned in the Gaicru Plantarum of Linnaeus. 

7. Polyandria.’ Under this Order I would certainly 
comprehend all dioecious plants that have from 
eight to any greater number of stamens, according 
to the example set by Linnaeus himself in the last 
(hass. The genera arc exceedingly variable in 
this respect; and if all those, the accessory parts 
of whose dow'ors are uniform, were taken away, 
the remainder would be so few, that it is hard to 
say whether aiiy would remain at all. Instances 
of the Order as it now stands are Populm, Gram- 
mar f, 88 — Bot. t. 1G18, 1019 ; Hydro- 
charts, Gram. f. 156, Engl. Bot. t. 808; Mercti- 
rialis, t. 559. The fertile flowers of the latter 
have, in some cases, a nectary or corolla of two 
slender leaves, not found in the barren ones, which 
may entitle it to a permanent place here. Carica 
will also probably remain. Rhodiola is scarcely 
perhaps distinct from Sedum. Coriaria and Ailan- 
thus, having often united flowers, are best in the 
tenth Class, as Euclea in the eleventh. I find no 
genera truly icosandrous here, though Schreber 
esteems Flacourtia and Hedycarya to be so. 

8. Monaddphia. Tams, Gram. f. 275, Engl. Bot. 
t. 746, and perhaps Juniperus, t. 1100, also the 
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e:s^itic Ephedra, are legitimate examples of this 
Order. Spurious ones are Nepenthes, Myrktica the 
Nutmeg, aud Schreber's Aurw/Ac, all placed by him 
in the now abolished Order Syngencsia, and which 
can only take shelter here while the Class remains 
as it is, for they have no difference of structure 
in the accessory parts of their flowers. 

Class 23. Polygamia. Stamens and Pistils sepa- 
rate in some flowers, united in others, either on 
the same plant or on two or three distinct ones ; 
such difference in the essential organs being more- 
over accompanied with a diversity in the acces- 
sory parts of the flowers. 

OuDERS 3. 

1. Monoecia. United flowers accompanied with bar- 
ren or fertile, or both, all on one plant. Atriplex, 
Grammar f. IG3, Engl. Bot. t. 26 1, 232, &c., is 
an instance of this, having the barren flowers of 
five regular spreading segments, the united ones 
of two compressed valves, which, becominggreatly 
enlarged, protect the seed. In several species 
however the flowers are none of them united, each 
having only stamens or only pistils. Throughout 
the rest of the Order, as it stands in Linnaeus and 
Schreber, I can find no genus that has the requi- 
site character. Some of the grasses indeed have 
awns to one kind of flower only, but Uiai part is 
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too uncertain to establish a character upon ; and 
■ this family is so natural in itself and.so likble to 
variations in the perfecting of its flowers or flo- 
rets, that there can be no doubt of the propriety 
of classing its genera simply by the number of 
their stamens and styles, which are very constant. 

2. Dioccia. The diflereiit flowers on two different 
plants. I can scarcely find a certain instance of 
this, except Hippopliae, already mentioned under 
Monoccia Tetrandria. 

3. Tr'ioeda. Of the only two genera which have 

ever been placed here, Ccratonia, Cavan. Ic. 1 . 1 13, 
belongs to Pcntandria Monogynia. Ficus, Gram- 
mar/. 92 — 95, is so celebrated for the diversity 
of its flowers, as connected with the history of ve- 
getable impregnation, see p. 272, that we are glad 
to take advantage of a trifling difference in the 
calyx of the two florets, (the barren one being 
most frequently three-cleft, the fertile five-cleft,) 
to keep it here. ' 

All things being considered, this Class may be 
thought scarcely worth retaining. Yet as we know 
two or three genera entitled to a place in it, upon 
principles which the analogy of the two preceding 
Classes shows to be sound, we cannot tell but 
others may exist in the unexplored parts of the 
globe. For this reason, and for the uniformity of 
the system, 1 would venture to preserve it. If the 
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twenty-first and twenty»second Classes should 
hereafter be reformed by some judicious and ex- 
perienced hand, according to the principle I have 
suggested, of retaining in them such genera only 
as have a permanent difference in the accessory, 
as well as the essential, parts of their flowers, 
their bulk being by such a reformation much di- 
minished, it might be advisable to reduce them 
to one Class, in which the slender remains of 
Polygamia might cornniodiously be included, and 
the title of such a Class should be Didniia, ex- 
pressing the two distinct seats, or stations, of the 
organs. Mr. Pursh has adopted this. 

Class 24. Cryptogamia. Stamens and Pistils either 
not well ascertained, or not to be numbered with 
any certainty. 

Orders 5. 

1. Filices. Ferns. The parts of their flowers are 
almost entirely unknown. I’he fructification, 
taken collectively, and proved to be such by the 
production of prolific seeds, grows either on the 
back, summit, or near the base of the frond. Some 
are called flwu//af<Z’,annu]ated, their capsules being 
bound with an elastic transverse ring ; others 
thecata, or more properly exannulatce, from the 
want of such an appendage, of which some of 
these la,st have, neverthele.ss, a spurious vestige. 
All the former, and some of the latter, are dorsi- 
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ferous, bearing fruit on the back of the frond, and 
of these the fructification is either naked, or else 
covered with a membranous involucrum. The 
genera are distinguished by Linnaeus according 
to la; suape and situation of the spots, or assem- 
blages of capsules, besides which I ha.e first 
found it necessary to take into consideration the 
absence or presence of the involucrum, and espe- 
cially the direction in which it bursts, iiec Tracts 
rclalDig to Nat. Hist. 215, t. 1. 

Polypodium, Engl. Bat. t. 1149, has no invo- 
lucrum; Aspidium, t. 1458 — 146), Grammar f. 99 
— 101, has a single,- and Scolopendrium, f. 102 
— 104, a double one. Osmunda, Engl. Bot. 
t. 209, lias been remarked by Professor Swartz to 
have a spurious ring. It is one of those ferns the 
lobes of whose frond are metamorphosed, as it 
were, into spikes of capsules. Botrychium of 
Swartz, more distinctly spiked, and having no ves- 
tige of a ring, is separated by him from Osmunda. 
See one species of it in Engl. Bot. 3 1 8. Ophio- 
glossum, t. 108, and Equisetum, t. 915, 929, Grain- 
mar f. 96 — 98, are other examples of spiked ferns. 
Each seed of the latter is embraced by four fila- 
ments, judged by Hedwig to be the stamens. Sup- 
posed ferns, with radical fructifications, are Pilu- 
laria, Engl. Bot. #.521, and Tsoetes, t. 1084 ; but 
the former might possibly be referred to Monoecia 
Polyondria, and the latter to Alonoecia Alonandria. 
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asthe system at presentstands. Lycopodium^ ^.224, 
J 148, &c., is a fern, at least in my opinion, with 
axillary fructification. 

2. Musci. Mosses. These are really herbs* with 
distinct leaves and frequently as distinct a stem, 
Grammar f. 105 — 113. Their conical membra- 
nous corolla is called a calyptra,/. 151, or veil, 
its summit being the stigma. This veil clothes 
the capsule, which, before the seed ripens, is ele- 
vated on a fruit-stalk. The capsule is of one cell 
and one valve, opening by a vertical lid,/. 213 f. 
Seeds very numerous and minute. The barren 
flowers of mosses consist of an indefinite number 
of nearly cylindrical, almost sessile, anthers, 
f. 190 ; the fertile flowers, of one (rarely more) 
perfect pistil, accompanied by several barren pis- 
tils,/. 192. Both stamens and pistils are inter- 
mixed with numerous succulent jointed threads, 
/. 191, which perhaps answer the purpose of a 
calyx or corolla, as far as protection is concerned. 
Some few species of moss have the stamens and 
pistils associated in the same flower, but they are 
generally separate. Hypnum, Engl. Bot. t. 1424, 
1425, has a scaly sheath, or pcrkhaikim, f. 150, 
at the base of its fruit-stalk, composed of leave.s 
very different from the foliage of the plant. This 


♦ lledwig’s term mutci frondosi h incorrect* 
f ITiib part iii P/uitcum only dues not separate from tlic capsule. 
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is considered as a sort of calyx, see p. 200, and as 
such is allowed to enter into the generic charac- 
ter ; but there is some reason to esteem it rather 
of the nature of bracteas. The capsule of Splach- 
nuvi, Engt. Bot. t. 144, Sac., stands on a peculiar 
fleshy base, called apophysis, f. 189 a. 

Micheli in his Genera Planlai'um, published 
in 1729, tab. 59, has well represented the parts 
above described, though he mistook their use, 
being quite ignorant of the fecundation of plants. 
Dillenius took the one flower precisely for the 
other, and yet absurdly called capsula what he 
believed to be anthera. Linnaeus, who had pre- 
viously formed just ideas on the subject, as ap- 
pears from his Tour to Lapland, too implicitly 
submitted his own judgment to that of Dillenius, 
and adopted his hypothesis, at the same time cor- 
recting, as he thought, his phraseology. Hence 
the whole glare of the blunder of Dillenius has 
fallen on Linnaeus ; for while we read, in the 
Linnaean definitions of mosses, every where the 
word anthera, and in those of Dillenius, usually 
accompanying them, capsula ; few persons, who 
have lately been instructed by Hedwig that the 
part in question is really a capsule, take the trou- 
ble to recollect that Dillenius so grossly misused 
that word. Various ideas have been started on 
this subject by Haller, Necker, and others, which 
could only claim attention while it remained in 
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orreat obscurit}-. The excellent Ileihvi'^ Ims cn. 
tirelv the merit of an original <i:scovcrer in this 
branch of physiology, lit' exuiniiicd all that, had 
been done bc/ore hi.s time, detected the Inith, 
raised mosses from sced,,/i 193 — I!H>, and esta- 
blished their characters ou the principles we have 
already explained. 

The Linmr.in genera of Mosses arc cbieflv 
founded on the situation of the cnpsiih. whether 
lateral or terminal, with .some' other circumstance.^. 
They are too few, and not .“itrictly natural. Hed- 
wig first brouglit into notice the structure of the 
fringe, povstoniiion, which in ino.st mosses border.^ 
the orifice of the cap.sule. This is cither simple, 
f. 189 b, or double,/. 213,214, and consists either 
of separate teeth, or of a plaited and jagged mem- 
brane. The external fringe is mostly of the for- 
mer kind, the inner, when present, of the latter. 
The number of teeth, remarkably constant in each 
genus and species, is cither four, eight, sixteen, 
thirty-two or sixty-four. On these therefore Hed- 
wig and his followers have placed great depen- 
dence, only perhaps going into too great refine- 
ments relative to the internal fringe, which is more 
difficult to examine, and less certain, than the 
outer. Their great error has been laying down 
certain principles as absolute in forming genera, 
without observing whether all such genera were 
natural. Such mistakes are very excusable in 
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])ersons not conversant with l)otany on a general 
scale, and whose minute and indefatigable atten- 
tion to the detail of their subject, more than com- 
pensates the want of what is easily supplied by 
more experienced systematics. Thus Barbula of 
Hedwig is separated from Tortula, Engl. Bot. 
t. 1663, and Fi’ssidcns from Ditranum, t. 1272, 
1273, Grammar f. 105 — 108, on account of a 
difference of form or situation in the barren flow- 
ers, \\hich is evidently of no moment, and merely 
divides genera that ought to be united. The same 
may lx. said of genera founded on the union of 
the stamens and pistils in one flower. On this 
subject I have been more diffuse in a paper on 
Mtiium, in Tr. of Linn. Sor. v. 7. 254, to which 
I beof leave to refer those who are desirous of 
studying it further. Various and abundant spe- 
cimens of this tribe of plants, showing the various 
•structure of the fringe, lid, and other parts, may 
be seen in the latter volumes of English Botany 
more especially. 

Mosses are found in the hottest and coldest 
climates. They are extremely tenacious of life, 
and, after being long dried, easily recover their 
health and vigour by moisture. Their beautiful 
structure cannot be too much admired. Their spe- 
cies are numerous, and in some cases difficult to 
determine, particularly in the genera Tortula and 
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Orthotrichum ; nor is the generic character of the 
latter so easy or certain as most others. Schrebef, 
Dickson, Swartz, Bridel, Weber, Mohr, Turner, 
Schwaegrichen and Hooker are* great names in 
this department of Botany, besides those of whom 
I have already spoken. 

3. Hepaticd’. Liverworts. Of these the herbage is 
commonly frondose, the fructification originating 
from what is at the same time both leaf and stem. 
This character, however, proves less absolute than 
one founded on their capsules, which differ essen- 
tially from those of the preceding Order in having 
nothing like a lid or opcrculuyn. The corolla, or 
veil, of some of the genera is like that of Mosses, 
but usually bursts at the top. The barren flowers 
in some arc similar to the stamens of the lust men- 
tioned plants, as in Jungcnnaniiia, (Iramviar 
f. 114, 115, see Hedwig’s Tlieoria, t. 1(5*; in 
others they are of some peculiar conformation, as 
in Marchantia, Eugl. Bot. b210, where they are 
imbedded in a disk like the seeds of Lichens, in 
a manner so contrary to all analogy, that botanists 
can scarcely agree which are the barren and 
which the fertile flowers of this genus. The four- 
valved capsule of Jungermannia, with the veil 

^ See also Prof, Hooker's valuable Monograph on Jungtr/mmua, 

1. 18, where the anthers are ascertained to be membranous, discliarging 

the pollen at the apex. 
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bursting at its summit to let the fruit-stalk pass, 
may be seen in Kngl. Bot. t. 1 85, 1 86, which are 
both frondose species, like J. epiphylla, t. 771, 
whose calyx* as well as corolla is evident; and 
t. 605 — 00m, which have apparently distinct 
leaves, like Mosses. Anlhoccros, t. 1537, 1538, is 
a curious genus ot the IJ( patira:. Linnajus com- 
prelicndcJ this Order under the following- one, to 
which it is. most assuredly, far less akin than to 
Oit; foregoing'. 


d/g.-'c. Flags. Ill this Order the herbage is 
frondose, sometimes a mere crust, sometimes of a 
leathery or gelatinous texture. The seeds are im- 
bedded, either in the frond itself, or in some pe- 
'•uliar rcc "itacle. The barren flowers are but im- 
jK-rfccily known. , Here we find that great natu- 
ral Order, comprehended by Linnams under one 
genus by the name of Lichen^ Grammar f. 116 
— 122, the fructification of which, for the most 
part, consists of a smooth round disk, y. 198, flat, 
convex, or concave, with or without an adven- 
titious border, in the substance of which disk the 
seeds are lodged. In some others they are placed 
in powdery warts, or in fibrous receptacles. The 
barren flowers are supposed to be powdery also, 
/. 197, very much like those of Jungerrmnnia. 
See Bot. t. 126, and various other parts of 

that work, where a great number of species are 

2 
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fio-ured, T)ie whole tril)e has been much inve&ti- 
gated, and attempted to be divided into natural' 
genera founded on habit, by Dr. Hoffmann, late 
of Goettingen, whose figures are perfect in their 
kind. But a more cpuiplete scheme for reducing 
this family to systematic order has been made 
known to the world by Dr. Acharius, a learned 
Swede, wl»o in his Prodi'omii.^, and Methodus Li- 
chenum, has divided it into genera founded on 
the receptacle of the seeds alone. Hence those 
genera, though more technical, are less natural 
than Hofi’mann's ; but they will, most likely, prove 
the foundation of all that can in future be done 
on the subject, and the works of Acharius form a 
new mra in cryptogamic botany. It is only perhaps 
to be regretted that he has been somewhat too 
prodigal of new tenn.s, whicli when not wanted 
are always a burthen to science, and rather obscure 
than illustrate it. Thus liedwig used the term 
.<ipo7'a)igitm for a seed-vessel, pcriau'pium, in 
which the learner would seek in vain for any 
distinction, or new idea. A student might very 
justly complain if, in a science so necessarily over- 
burthened with words, he were required to call 
the same part by a difFer,ent name in every diffe- 
rent family. I would gUdly therefore retain the 
wosd from in .preference to the tballus of Acha- 
rius, receptaculum forhis apothecium, pedicellus for 
his bacillum or podetium, and semma for his sporcr, 
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because 1 see no improvement in the change. 
When this or any other writer strikes out new 
ideas, and discriminates parts hitherto mistaken 
or unknown, we thankfully receive from him new 
terms to express his discoveries. Thus the cy- 
phdla of Acharius is a peculiar sort of pit or pore, 
on the under side of the frond, in that section of 
Liehejjs called Sticta, see Engl. Bot. t. 1103, 
1104 ; his lirelUv are the black letter-like recep- 
tacles of the genus Opcgrap/iu, t. 1753 — 1750, 
Graynmar f. 110 , 117; his trk'<£ the analogous 
parts, resembling a coiled horse-hair, in Gi/i'o- 
phora, the Uiiibilicoria of Hoffmann, t. 522. 
These terms are necessary and instructive, and 
are chosen with that accuracy and taste for which 
Dr. Achaiins is conspicuous. 

The aquatic or submerged Algte form a distinct 
and peculiar tribe. Some of these abound in fresh 
water, others in the sea, whence the latter are 
commonly denominated sea-weeds. The chief 
genera are Ulva, t. 419, 420, 1276, well defined 
by its seeds being dispersed under the cuticle 
throughout the membranous or gelatinous sub- 
stance of the frond ; Fucm, t. 1066 — 1069, &c., 
Grammar f. 123 — 126, whose seeds are collect- 
ed together in tubercles or swellings, of various 
forms and sizes; Conferva, Gram. f. 127, 
128, of which the twenty-fourth and twenty-fifth 
volumes of Engl. Bot., more especially, show 
2 o 2 
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various specimens. This last genus is commonly 
known by its capillaTy, and, for the most part,' 
jointed frond. The .seeds of some species are 
lodoed in external capsules or tubercles; of others 
in the joints of the frond ; and hence the ingeni- 
ous Dr. Roth has formed a genus of the former, 
called Ccramium. His Rivutaj'ia, Engl. Hot. 
t. 1797 — 1799, is perhaps more satisfac^rily se- 
parated from Conferva, as we trust is Yaucheria, 
t. 1765, 17G6, a fresh-water genus named after 
M. Vaucher of Geneva, who has published an 
elaborate and faithful microscopical work on 
Fresh-water Confervas. The submerged Algie 
in general are merely fixed by the roots, their 
nourishment being imbibed by their surface. 
Many of them float without being attached to any 
thing. The genus. Funis has received more bota- 
nical attention than the rest of this tribe ; and 
the works of Gmelin, Esper, Stackhouse and 
Velleybave ascertained many species, which the 
labours of the Bishop of Carlisle, Mr. Woodward 
and Mr. Turner have reduced to systematic order. 
Still a more perfect combination of the skill of 
the painter and the botanist has long been desired, 
which is now supplied by the Historia Fucorum 
of the writer last mentioiied, and Dr. Hooker*. 

5< Fungi. Mushrooms. These cannot properly be 

* Prof. Agardh now vatcft* the lead in this de(»#rtJ£neBtJ ^ 
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said to have any herbage. Their substance is 
fleshy, generally of quiet, growth and short dura- 
tion, difiering in firmness, from a watery pulp to 
, a leathery or even woody texture. By some na- 
turalists they have been thought of an animal na- 
ture, chiefly because of their fetid scent in decay, 
andbecause little white bodies like eggs are found 
in them at that period. But these are truly the 
eggs of flies, laid there by the parent insect, and 
destined to produce a brood of maggots, to feed 
on the decaying fungus^ as on a dead carcase. 
Ellis’s beautiful discoveries, relative to corals and 
their inhabiting polypes, led to the strange ana- 
logical hypothesis that these insects formed tlie 
fiaigm, which Munchausen and others have as- 
serted. Some have thought fungi were composed of 
the sap of corrupted wood, transmuted into a new 
sort of being; an idea as unphilosophical as the 
former, and unsupported by any semblance of truth. 

Dryander, Schsefler and Hedwig have, on much 
better grounds, asserted their vegetable nature, 
detected their seeds, and in many cases explained 
their parts of fructification. In fact, they propa- 
gate their species as regularly as any other organ- 
ized beings, though, like others, subject to va- 
rieties. Thfeir seqliestered and obscure habita- 
tions, their short duration, their mutability of form 
'^d substance, render them indeed more difficult 
than common ^nts, bnt there is 
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no reason to suppose tliem less perfect, or loss 
accurately defined. S^endid and accurate works, 
illustrative of this Order, have been given to the 
world by Scluofi’cr, Bulliard and Sovverby, which 
are the more useful, as the generality fungi 
cannot well he presened. The most distinguished 
writer upon them, indeed the only good syste- 
matic one*, is Persoon, w’ho has moreover sup- 
plied us with some exquisite figures. His Sj/u- 
opsis JSIcthodica Fuugonim helps us to the fol- 
lowing arrangement. 

1. Augiocarp’u such as bear seeds internully. 
The.se are either hard like Splia ria, Sowerb. Fung, 
t. 159, IGO; or membranou.s, Oruni. f. 133; or 
tough and leathery, like Lpcopcrdoiiy Soircvh. t. 331 , 
332 ; Cpathus {Nidularki) t. 28, 29, Grata./. 131, 
132 ; or Batarreu {Lgaperdou,) Sowtrb. t. 390. 

2. Gpmnocarpi, such as bear seeds imbedded 
in an appropriate, diluted, exposed membrane, de- 
nominated hgtnenium, G raw mar f. 130, like IIcl- 
vella, Sowerh. t. 39, in which that part is smooth 
and even ; Boletus, t. 34, 87, 134, in which it is 
porous ; and the va.st genus Agarlcws, t. 1,2, &c., 
Grammar f. 129, in which it consists of parallel 
plates called lamella’, or gills. 

Persoon has been comraendably sparing of new 
terms. Besides hgmenium above explained, he 
has scarcely introduced any other than peridium, 
^ Except the learned Fries. 
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for tlic round membranous dry case of the seeds 
in some of the first section. The term pileus, a 
hat, is used by all authors for the head of those 
f Id! ill that compose the second section. 

AiThNDi.x. Palm<t. The natural order of 
Palms, Grammar f. 142, n as so little understood 
when Linnaeus formed his systematical arrangement 
of plants, and so few of their flowers had been sci- 
entifically examined, that he was under the necessity 
of leaving this order as an appendi-X to his system, 
till it could bo better investigated. To its peculiar 
habit and physiology we liave adverted in several 
of the foregoing pages, see p. 46, 50, 108, &c. 

Late observations sliow Palms to have for the 
most part si-x stamens, rarely three or nine, with 
three or six petals, and one or three styles ; which 
last arc sometiincs in the same flower with the sta- 
mens, sometimes in a separate one, but both flowers 
always agree in general structure. Their fruit is 
generally a drapa. Tliey are akin to the lUiuceoua 
tribe, and Linnaeus happily terms them the princes 
of the vegetable kingdom. His most numerous re- 
marks concerhins: them occur in liis Prdikctioncs in 
Ordines NaturakrS' publisliedby Profes- 

sor Gisekti at Hamburgli in 1792, from private lec- 
tures and conversations of Linnseus. This work, 
however, is necefsarily full /)f errors and mistakes, 
not only from its mode of compilation a;Kl tlie intri- 
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cacy of Jlie subject, but because Linnseus bad only 
partially studied certain parts of that subject and 
was undecided in bis sentiments upon those parts. 
It was a singular instance of indulgent liberality in 
him to allow his disciples Fabricius and Giseke to 
make notes, for their own use, of what he considered 
himself as scarcely competent to lay, in a finished 
form, before the public. We are obliged to the edi- 
tor for preserving these valuable, though crude, ma- 
terials, and he has shown ability in digesting and 
elucidating them. 1 should scarcely, for my own 
part, have thought it right to furnish still more crude 
and imperfect guesses and opinions, from manu- 
scripts which their illustrious author had purposely, 
as it appears, withheld from his auditors, lest he 
should lead them into error. This will explain a 
note in Professor Giseke’s preface, p. 19, which 
however was printed before his request came to my 
knowledge; for two very intelligent friends, the late 
Sir Joseph Banks and Mr. Dryander, through whom 
it was meant to be conveyed, judged it unreasonable 
to be made, as well as improper to be complied with, 
and therefore suppressed the message. 


I have only to add a few practical remarks on the 
preparation and use of an Herbarium or Hortus 
Siccus. The advantages of preserving specimens 
of plants, as far as it can be done, for examination 



AN HERBARIUM. 


409 


at all times and seasons, is abundantly obvious. 
Notvpilhstanding tlie multitude of books filled with 
descriptions and figures of plants, and however 
ample or perfect such may be, they can teach no 
more than their authors observed ; but when we 
have the works of Nature before us, we can investi- 
gate them for oursehes, pursuing any train of in- 
quiry to its. utmost extent, nor are we liable to be 
misled by the errors or misconceptions of others. 
A good practical botanist must be educated among 
the wild scenes of nature, while a finished theore- 
tical one requires the additional assistance of gardens 
and books, to which must be supcradded the fre- 
quent use of a good herbarium. When plants are 
well dried, the original forms and positions of even 
their minutest parts, though not their colours, may 
at any time be restored by immersion in hot water. 
By this means the productions of the most distant 
and various countries, such as no garden could pos- 
sibly supply, are brought* together at once under 
our eyes, at any season of the year. If this be as- 
sisted with drawings and descriptions, nothing less 
than an actual survey of the whole vegetable world 
in a state of nature, could excel such a store of in- 
formation. 

Some persons recommend the preservation of spe- 
cimens in weak spirits of wine, and this mode is by 
far the most eligible for such as are very juicy. 
But it totally destroys their colours, and often reu- 
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ders their parts less fit for examination than the 
above-mentioned mode. It is besides incommodious 
for frequent study, and a very expensive and bulky 
way of making an herbarium. 

The greater part of plants dry with facility be- 
tween the leaves of books, or other paper, the 
smoother the better. If there be plenty of paper, 
they often dry best without shifting ; but if the spe- 
cimens are crowded, they must be taken out fre- 
quently, and the paper dried before they are re- 
placed. The great point to be attended to is that 
the process should meet with no check. Several 
vegetables are so tenacious of their vital principle, 
that they will grow between papers, the consequence 
of which is a destruction of their proper habit and 
colours. It is necessary to destroy the life of such, 
either by immersion in boiling water, or by the ap- 
plication of a hot iron, such as is used for linen, after 
which they are easily dried. I cannot liow'ever ap- 
prove of the practice of Applying such an iron, as 
some persons do, with great labour and perseverance, 
till the plants arc quite dry, and all their parts in- 
corporated into a smooth flat mass. This renders 
them unfit for subsequent examination, and destroys 
their natural habit, the most important thing to be 
preserved. Even in spreading plants between pa- 
pers, we should refrain from that precise and arti- 
ficial disposition of their branches, leaves, and other 
parts, which takes away from their natural aspect, ex- 
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cept for the purpose of displaying the internal parts 
ot'some one or two of their flowers, for ready obser- 
vation. 

After all we can do, plants dry very variously. 
The blue colours of their flowers generally fade, nor 
are reds always perinanent. Yellows are much more 
so, but very few white flowers retain their natural 
aspect. Tilt; Snowdrop and Puriiuma, if well dried, 
continue white. Some greens are much more per- 
manent than others ; for there are some natural fami- 
lies whose leaves as well as flowers turn almost black 
by drying, as Mdampijvum, Jjartsia, and their 
allies, several Willows, and most of the Orchhka'. 
The Heaths and Firs in general cast off their leaves 
between papers, whicli appears to be an eti'ort of the 
living principle, for it is provcutecl by immersion of 
the fresh specimen in boiling water, ^aiidina do- 
nialica, a Japanese slirub, introduced among us by 
Lady Amelia Hume and Mr. Evans of Stepney, is 
very remarkable in this- respect Every leaflet of 
its very compound leaves separates from its stalk in 
drying, and even tliose. stalks all fall to pieces at 
their joints. 

Dried specimens are best preserved by being fast- 
ened, with weak carpenter's glue, to paper, so that 
they may be turned over without damage. Thick 
and heavy stalks require the additional support 
of a few transverse strips of paper to bind them 
more lirnily down. A halt sheet oi a convenient 
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folio size, should be allotted to each species, and 
all the species of a genus may be placed in one or 
more whole sheets. On the latter the name of the 
genus should externally be written, while the name 
of every species, with its place of growth, time of 
gathering, the finder's name, or any other concise 
piece of information, may be inscribed on its appro- 
priate paper. This is the plan of the Lhiniean Her- 
barium, in which every species, which its original 
possessor had before him, when he wrote his great 
work the Species Plantarian, is numbered both in 
pencil and in ink, as w'ell as named, the former 
kind of numbers having been temporary till the 
book to which they refer was printed, after which they 
were confirmed with a pen, and a copy of the book, 
now also in my hands, was marked in reference to 
them. Here therefore we do not depend on the opi- 
nion merely, even of Linnaeus, for we have always 
before our eyes the very object which was under his 
inspection. We have similar indications of the 
plants described in his subsequent wmrks, the her- 
barium being most defective in those of his second 
Mantissa, his least accurate publication. We often 
find remarks there, made from specimens acquired 
after the Species Plantarum was published. These 
the herbarium occasionally shows to be of a diffe- 
rent species from the original one, and it thus ena- 
bles us to correct such errors. 

The specimens thus pasted, are conveniently kept 
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in lockers, or on the shelves of a proper cabinet. Lin- 
niEUS in the Philosophia Botanica exhibits a figure 
of one divided into appropriate spaces for each 
class, which he supposed would hold his whole col- 
lection. But he lived to fill two more of equal size, 
and his herbarium has been perhaps doubled since 
his death by the acquisitions of his son and of its 
present possessor. 

One great and mortifying impediment to the per- 
fect preservation of an herbarium arises from the 
attacks of insects. A little beetle called Ptinm 
Fur is, mure especially, the pest of collectors, 
laying its eggs in the germens or receptacles of 
flowers, and others of the more solid parts, which 
are speedily devoured by the maggots when hatched, 
and by their devastations paper and plants are alike 
involved in ruin. The most bitter and acrid tribes, 
as Euphorbia, Gentiana, Primus, the Syngenesious 
class, and especially Willows, are preferred by 
these vermin. The last-mentioned family can 
scarcely be thoroughly dried before it is devoured. 
Ferns are scarcely ever attacked, and grasses but 
seldom.— To remedy this inconvenience I have found 
a solution of corrosive sublimate of mercury in rec- 
tified spirits of wine, about two drams to a pint, 
with a little camphor, perfectly eflicacious. It is 
easily applied with a camel-hair pencil when the 
specimens are perfectly dry, not before ; and if they 
are not too tender, it is best done before they are 
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glued, as the spirit extracts a yellow dye I'roiu niaiiy 
plant's, und stains the paper. A few drops of this 
solution should be tiiived with the '_r]ue used for 
pasting. This application not only destroys or ki eps 
oil all verndn, but it greatly revive s ilee coheurs of 
most plants, giving the collection a most pleasing 
air of freshness and neatness. • After several years' 
experience, I can find no inconvenience from it 
whatever, nor do T see that any dried plants can 
long be preserved without it. 

The herbarium is best kept in a dry room with- 
out a constant fire. Limneu-s had a stone building- 
for his museum, remote from his dwoiling-honse, 
into which, I have been told, neither fire nor candle 
wa.s ever admitted, yet nothing can bc' more free 
than his collection from the injuries of dainpnes.s, 
or other causes of d^cay. 
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Tab. 1. Anatomy of wood, after Mirbel. See 
1 1. f. 2. Embryo of Pinus Canbra, shown in a 
section of the seed, then separate, and magnified 
from Mr. Lambert’s work. Seejy. 81, 233 — 235. 
f. 3. Seedling plant of the Domheya, or Norfolk 
Island Pine, with iis four cotyledons, and young 
leafy branches, of the natural size, p. 81. /. 4. A 
garden beau, Vkia Faba, laid open, showing its 
two cotyledons p. 79 ; f the radicle or young root, 
p. 7'^ ; g the germ or corculum, p. 70. Above is 
a bean which has made some progress in vegeta- 
tion, .showing the descending root, the ascending 
pluniula, p. y(), and the skin of the seed bursting 
irregularly, p. 238. 

Tab. 2. Roots. f. 5. Fibrous, in Grass, j?. 86. 
f. 0. Creeping, Mint,^;. 87. f. 7. Spindle- 
shaped, Radish, accompanied by its cotyledons 
and young leaves, p. 87. f. 8. Abrupt, Scabiosa 
succisa. f. 9. Tuberous, Potatoe, 89. f. 10. 
Oval knobs of some OrchidecB : /. 1 1 . Palmate 

ones of others. /. 12. Several pairs of knobs in 
Orchk albida : p.0\. /.IS. Solid Bulb in 

Crocus: lA. Tunicate Bulb in .• /. 15. 

Scaly one in Liliiwi: /?. 91. /. 16. Granulated 

Root of Sa.rifraga granulata, p. 92, 
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Tad. 3. Stems and Buds, f. 17. 1 u-ked Stem, in 
Chlora pcrfotiutih p. UO. /'. 18 . Scaly, in (iru- 
bamhi'. f. 19. l\(!tl'uan.\\ or in Iw. 

p. 90. 20. Twiniiic: from left to riiilit. in 

ccra ; f. 21. from rin'lit to left, iii ('onr,iltudi(x, 
p. 97. /'. 22. SuDnoitKin, a Runner, in liic 

Strawberry, 98. ,/• 23. Cniihs (h tinnhuitc m- 

?/wfu,s', as in the Azu/t'd family, ji- 99. J'. 21. 

Three pair of Buds, in I^miccra arnika, ]>. 109. 
/'. 25. Bvid of the Horse Chesnut, p. 1 10. 

Tab. 4. Leaves. /. 26. Tufted Leaves,/?. 117. f.27. 
Imbricated : /. 28. Decussated . /. 20. Two- 

ranked, Vew ; /. 30. Lnilateral, /?. 1 1 8. ,/.31. 

Peltate, Na.sturtiura 120. /. 32. Clasping the 
stem,/;. 120. f.33. Perfoliate ; /!34. Sheathing .' 
f. 35. Equitant ; f. 3G. Decurrent, />. 121, and 
spinous, p. 129. f. 37. Flower-bearing, lidscus 
acukatus, p. 121. , 

Tab. 5. f. 38. Orbicular, Hedifsartm styracifolium, 
p. 122. f. 39. Roundish, Pyrola: f. 40. Ovate : 
/. 41. Obovate : ./. 42. Elliptical or oval : /. 43. 
Spatulate, p. 123. /. 44. Wedge-shaped : f. 45. 
Lanceolate : f. 46. Linear : f. 47. Needle-shaped : 
/. 48. Triangular,/}. 124. /. 49. Quadrangular, 

(also abrupt,/). 128), Tulip-tree : ‘ y750. Deltoid : 
/. 51. Rhomboid: /. 52. Kidney-shaped,/?. 125. 
/. 53. Heart-shaped : /. 54. Crescent-shaped : 
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f. tji yVrrow-shaped ; f. 5G. Ualbert-shapcd, 
(al<(. acute, 128). y. 57. Fiddle-shaped, (also 
ohtU 'C, p. 128), Rumcx ])ulcher, )). 125. f. .58. 
Rui)( iuate ; /'. 59. Lyrate : f. CO. Cloven : f. 01. 
Tliree-lobed, Anammt HqxUica : f. (12. Sinuated, 
Oak: y. G3. Deeply divided, j;. 12G. 
f. G4. Laciniated : 

Tab.C. G5. Palmate: 06. Pinnatifid: G7. 

Doublypinnatifid,p. 127. /. 68. Pectinate: /. 69. 
Unequal, Bcffonia : y. 70. Jagged-pointed, p. 128. 
y. 71. Retme, Rume.v digynus : y 72. Emargi- 
nate : f. 73. Pointed : f. 74. Blunt with a small 
point, p. 129. y. 75. Sharp-pointed, Jimcu-t 
acukatus : ,/• 76. Cirrose : ,/• 77. Spinous, 

y?. 129. y. 78. Fringed: 79. Toothed: y. 80. 

Serrated. 81. Crenatc, 130. 

Tab. 7. f. 82. Doubly as well as sharply crenate, 
approaching to f. 80 : ^ f. 83. Jagged ; f. 84. 
W avy, Meniianthcsnymphcoidcs, Grammar f 1 84 ; 
y. 85. F^iaited,y7. 132. y. 86. Undulated; yi 87. 
Curled, p. 133. f. 88. Veiny ; f. 89. Ribbed : 
y. 90. Three-ribbed, p. 134. yOl. Three-ribbed 
at the base: y 92. Triply-ribbed: ,/". 93. Cylin- 
drical, 135. y. 94. Semicylindrical : 

y. 95. Awl-shaped: f. 96. Doubly tubular, 
Dortmanna : f. 97. Channelled, p. 136. f. 98. 
Hatchet-shaped, p. 137. y 99. Three-edged, J/c- 
sembryanthemum deltoides : j\ 100. Four-edged : 
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Tab. 8. f. lOI. Alicinited, rvrl/ri/iiHt/^ 

p. 138. f. 1('2. lioiijt'd, Sarrui. )U(i, y-. 
f. i()3. Furnished with an append. rye, Dtounti 
mufidpuhi : ./iJ04. Jointed, F(ip(tr,i tmpoih s, 

^.140. f.105. Binate,/). 141. lOG. Ternate 
/. i07. Interruptedly Pinnate, p. 142. /. 108. 

Pinnate in a lyratc form, p. 142. /’. 109. Pinnate 

in a whorled manner, yy. 143. /'. 110. Anricled : 

/ilil. Compound, /y. 144. y.ll2. Doubly com- 
pound, or Twice ternate; 113. 7'Jirice ((im- 
pound, or Tlirice ternate ; /;i]4. Pedate, //</- 

lebornSf j>. 14'>. 

Tab. 9. Appenda^-es. 11.5. Stipulri.sofZ,y/^/p//V(.v 
latifoUua, 'p.MG also an abruptly pinnated leaf, 
ending- in a tendril, p. 141. f. 116. Stipulas united 
to the footstalk, in- Rosa, p. 175; also a pinnated 
leaf with a terminal leaflet, p. 141. /'. 1 17. Floral 
leaf of Tilia, p. 170, /'. 118. Coloured floral 

leaves, Lavandula Stocchas : /-llO- »Sjnnou.s 

ones, Atractylis cancdlata: Thorns, 

HippopJi'dt rhamnoidcs, p. 178. f. 121. Prickles, 
p. 178. f. 122. Tendril, Lathprus latijhims : 
f. 123. Glands of the Moss Rose, p. 180. f. 1 24. 
Hairs: /. 125. Bristles oi Ecliium pp'diaiauii, 

p. 180. 

Tab. 10. Inflorescence. y!12C. Whorl, in Xfl;yptt??y, 
p. 183. f. 127. Whorlcd leaves, and axillary 
'oive -.s, of Himunis vufs:a?'is, p. 183. f. 128. 
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Cluster, 7\’/7/t-.v ; J\ 129. NtoiUa spiralis : 

f. 130. Less correct Spike, Veronica spicata, 
1(S4. 131. Spikclet, 185. /. 132. 

Corymb: f. 133. Corymbose fascicle, Achillea, 
p. 186. /. 134. Fascicle, Dianthus Armeria, 

186. yi 135. Head or Tuft, TVj/b/mff? ; y. 136. 
Simple Umbel, FAicalyptus piperita, p. 1 88. f. 137. 
Simple Umbel in the natural order of Umhcllata', 
Astrantia major, with the Involucruin, a : 

Tah. II. /. 138. Compound Umbel, Laserpitmm 
siniplcA, with its general Involucrum, a, and par- 
tial one, l),]>. 188. f. 139. Cyme, Laurustinus, 
p. 188. f. 140. Panicle, Oat, //. 189. f. 141. 
Hunch, Common Vine, 190. 

Calyx, y. 142. or Calyx properly 

so called, Dianthas delloides, p. 194. /. 143. 

Involucrum. .so called, in Anemone, p. 197. /. 144. 
Invol ucruin or T/idi/si/nn of Fcjns, p. 197. /! 145. 
One of the same separate, with a capsule and its 
ring. y. 146. Catkin of the Hazel-nut, p. 198. 

Tan. 12. Calyx and Corolla, with Nectary. /'. 147. 
Sheath of the Narcissus ; a, the Petals, called by 
J ussieu, Calyx ; b, the Crown or N ectary , see p. 209 . 
y. 148. Husk of Grasse.s, p. 199. f. 149. Awns, 
y. 150. Scaly Sheath, Pterogoniian Smitlni,p. 200. 
y 151. Veil of the same, p. 200, 210. f. 152. 
Jungermannia epippldla, showing a, the t.'alyx, 
2 F. 2 
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/?.20(>; by tlic \ oil or ('oroila, p. 200 210. and 
f, the unopened Capsule. f. Idd. ^\ rajipi. r, 
Agarieux : ./Hod. Radical Wrapper, 201. 

/.loo. Mouopetalous Salver-shaped Corolla. />.204. 
/. 156. Polypetaldus Cruciform Corolla; f. 157. 
A separate Petal of the .same; <7, Claw ; b, Border; 
/. 158. Unequal Corolla, Butomux, p. 204. 

T.\b. 13. /. I.d). Pieil-shaped Corolla; 100 

Funnel-shaped: /’. 161. Rin<j:ent : /. 162. I’er- 

sonate. Aiit'irrltniiim rrUcitlalun;. p. 20.'). /'. 163. 

Papilionaceous. iMlIiiintx. f. 164. Standard of 
the same ; f. 165. One of (lie winys ; f. 166. 
Keel; 107. Stamens, Style, Ke. ; /'.KJs. In- 

complete Corolla, Rittcra. ■ f. 16!). Pdni 'niy or 
regular flowered variety of AiUirrfiiiiion Lbiaria, 
p.20(i. f. 170. Nectary in the Calyx of Tro- 
pccoium : /. 171. Nectary of .4 iy?7?7ci'7V/, 212. 

/. ] 72, 173. The. same part in Epi medium : f. 174. 
Pair of Nectaries in Aconitum, p. 212. /. 175. 

Fringed Nectaries in Puruaxsia, p. 213. 

Tab. 14. Stamen.s, Pistils and Fruit. /. 170. A 
Stamen: a, filament; //, anther, p. 215, 210. 
/. 177. Pistil: 77 , germen ; b, style; c, stigma, 
p. 217,218. /. 178. Capsule of an -annual A/e- 

sembrpanthemuni, open and shut, p. 22 1 . /. 179. 
Transverse sectionof the capsule of Datura, p.2&2, 
showing the partitions and columella. f. 180. 
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‘S. //<fii(i., or Pud ; 181. or Pouch, 

/o 224. /■.I82. Lc^nime, 22d. /.1 83. Stone- 
fruit, ;j. 22G. /. 184. Apple: /.1 85. Berry: 

/. 186. Compound Berry, 227. /i 187. Berry 
of Pamflora auherom, p. 228. f. 188. Cone, 
Larch, p. 231. f. 189. Capsule of a Moss, 
Spldchuum, with its fleshy base, or apophysis, a, 
and fringe, h, p. 397, 398. 

Tah. 15. /. 190. Barren flower of a Moss, much 

mao^nitied, after 'led wig: y'. 191. Stamens, with 
the Pollen coming forth, and the jointed rilameuts, 
p. 390. /'. 192. Fertile flower of a Moss, con- 

.sistiiig of numerous pistils, only one of which in 
general e^mes to perfection. Tliey are also accom- 
panied by jointed filaments : /'. 193. A germi- 

nating seed of (lyinnostomum pi/rijhrmc, from 
Hedwig likewise, showing its expanding embryo : 
f. 194. The same more advanced : /’. 195. The 

same much further advanced, and become ayoung 
plant, showing its leaves and branched radicles, 
p. 234. /'. 190. Voung plant of Viaiariu hygromc- 
trica, exhibiting the same parts, p. 398. f. 197. 
Powdery w'art of a Lichen, presumed to be its 
barren flower : /’. 198. Perpendicular section, 

magnified, of the Shield or fruit of a Lichen, 
showing the seeds imbedded in its disk, 401. 
f. 199. Section of the seed of a Date, Pha'?nx 
daciylifcrn, from Can’tner, the bulk of which is a 
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liard Albumen^ p. 235, having a lateral cell in 
which is lodged the horizontal embryo, a, p. 232. 
f. 200. Section ofthe Yikllu^ in Zaniia, from the 
same author, with its embryo a, with which it i.'j, 
as a cotyledon, closely connected, p. 230. _/! 201. 
Rough coats of the seeds in Cij/iOgiasxum,p. 242. 
/. 202. Arillu!^ of a Care.v, p. 242. f. 203. 
Seed of4Ac//V/, with its cup-shaped Arillns,p. 240. 
/‘.204. Pappifs, or Seed-down, of Tragopogon, 
^.244. /. 205. Tail ofthe seed in Dryaa : 

f.2(.)G. Beaked fruit of Sca7uli.v, with its seeds se- 
.parating from their base, />. 245. f. 207. Winged 
seed of Emlwthrium, p. 245. /. 208. Section of 
the conical Receptacle ofthe Daisy, with its calyx : 
f. 209. Cellular Receptacle of Onopimlmrt^p. 248. 
f. 210. Ligulate floret with both stamens and pistil, 
in a Dandelion,^. 250. y. 211. Ligulate floret > 
with only a pistil, in tlic radius of a Daisy,/). 250. 
/.212. Tubular floret from the disk of the same, 
having stamens and a fertile pistil,/). 250. yi213. 
Capsule of a Moss with a double fringe, the lid 
shown apart, /). 39G. /•214. A portion ofthe 

same fringe magnified, /). 398. 
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I. Indkx of remarkable Plants, or those of which 
any particular Mention, or any Change in their 
Classification, is made. 


Auroma, ;!().« 

Ahrns prccatonu^. 

AiCty 

s!iiuhnriiiH}}t, A4 

Esc((/ns HippocdstauntN, 1 lo 
Agdricus deliciomSj ()U 
Agrimonia^ 34() 
Ai/anthuSf 302, :)yi 
A/ga, 401—404 
Atopecurus bulboaus, 93 
Amaranthus, 30^, 385 
Amarplli^i formosissima, 126*0 
Ambrosi/iia, 081, 087 
Ar/iorpha, 205 
Arfagatlis, 1267 
Anemone, lj)7 
Angiopterh, 014 
Amwna hexapelala, 180 
Anthoxanlhitm, 64 
Apargia h 'lrta, 88 
Aphyteiu, 056 
Aponogeton, 041, 046 
Aquilkia, 085 
Arenaria, 294, 002 
Aristolocfiia C'/eniatitis, 270 

— — Sipho, 274, 010 

Arfocarpus, 384 
ArMm,67,76,2ll, OBI, 087 
Arundo JAamhos, 6 1 
•Ash, 49, 90; 100 
Asperifolitr, 035 
Asperuld^ 64 
Athrodactqlhy 302, 089 
Atracfijlih mmellala, 177 


It rip lex, OUO, "92 
Aucnbco 30 1 

BamixR), 6l, 30 1 
Barbel n , 264 
Han kuna, 005 
Bego?ii(i capotsi^, 0)12 
Bide NS, 070 
Black rose, 73 
Bland ford in, 205, 29 • 
Blitnni, 22f) 

Boletus boeinus, 6f) ’ 
Bouapartca, 304 
Bnnlicra, 209 
Broussonetia, 200 
BrorcaUia, O 09 
Bryonia, 086 
Bubronia, 364 
Bnltonia, OCX) 

Butca, 0)04 

Cactus coccme/lij'er, 275 
Cnvnopteris, 0 1 4 
Calamagrostis, 0 1 3 
CaJccoluria, 000 
Calla, 081, 387 
Calomeria, 304 
Camia, 075 
Cannabis, 268, 390 
Capura, 340 
Carex , 242 
Car Una, 068 
Carpinus Belnfus, 198 
Carifocar, 050 
Caryopft^Ue(C, 004, 045 
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Can/opht/llitSf 347 
Cetosia, 

Ceraslium, 3(27 
Ceralonia, 3fK3 
VcratopetiiituiK ‘I()'2 
Cfuira, 072, 384 
Cheirant/ius Cheiri, (i) 

iristis, ()3 

Che/idoiiiiiWy 38 
Cherry, doiible-l)lossome(l, 
219 

i Jiionauthus rirgifiica, 73 
Chlorarithifs iiiconspicv us, ( C> 
( '/in/santhemiiin indicuniy (i3 
Cinchona officinalis^ 69 
Cissanipelosy 313 
Cist as creticu^y 161 
Citras, :Ki6 
i' (conic y 360, 366 
C'hmbing plants, 97 
Claptia, 390 
Cofee, 279 
Columnifcrcc, 368 
Comnielina Zanonia, 229 
(/Oinpouncl tlowcrs, 3()7 
Cone hi am, 303 
Conferva Imllo^a, 170 
ContortcCy 33f), 378 
Coicopsisy 370 
Coriaria, 3fM 
Comas masciila, 55, 160 
Corijtnhmmy 372 
Crassnfa odoratissima, 03 
Crucfercc, 364, 366 
('ncamUy 380 
Cncurhitay 386 
Case at fly 78, 84 
Cyarnns \elainbo, Qto3f 237 y 
3(X), 314 

([yeas retolaia, 2(iQ 
(Cypress, 229 
Cppripediuniy 373, 37- > 
if /Linus, 380 


Cythus Lalninium, 363 

Ihiphne pontica, 63 
Da reel y 314 
Devil Vbit, 88 
Dicksoniay 306 
Di ctnmniis alfjuSj 161 
f)i//cni{iy 306, 3,>1 
Diomea mascipttla, 139, 16B 
Dodccalheon McadiUy 75 
Dog-rose, 280 
Domheya, 81, 233 
Dois/cnia, 306 
Draeonliuni, 381 
J)tiranta, 308 

E/ecagnas, 314 
Ensata'y 298, 333 
Epidcndnim cnsifohnniy (i3 
Epiniediuin alpimnn;! 1 2,292 
Epipactis \idas avis, 90 
Ee/aiseium hpvrnale, 18 , ()2 
Eriocatidy 302 
Erodinniy 36(> 

Erruniy 36 1 
Eaca/pptuSy 67 
Kucleay 3fO ‘ 

Euphorbia, 1 f )6, 2()6, 303,346 

I'Vrns, }<;7, 39 1 
Eiea^y 2;iO, 272 , 393 , 

Fihec^y 917,394 
Flores trislesy 6\3 
laintauiesia, 304 
Eersfera, 375 
Eraiintis Ornus^ 161 
Fu maria, 369 
Fangiy 404 — \07 

GanJtheria proeumbensy 66 
Gentiana, 56, 303, 323 
(Jeorgia, 304 
Geum rivafe, 2 If) 
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Glaiu'hun phankiurn^ 
Ijlonosa, 3 1 1 
(Ih/cyrrhizoy 30^2 
Goocldiia, 303 
(iuiird tribe, 38(), 388 
(ji asbes, 333, 38(i, vS92 
(hnciOy 381 
G f/etiiirda, 38(i 
iknuiidia, 303 
(hfpsophilay ?jiYl 

cocci rieay iV2(i 
Ucdifsdriini fcyroNSy UiO 
llvhimtkus atuiuuSy b3y 149, 
107, 30e 

* inhcrosns, 89 

IJe/i(*ti’?'('Sy 380 
}lemcroctiHiSy (2f)3, 30C 
Hemp, ‘i(iH 
UeptiticcCy 4CK) 

Jlcrf/nnium t/wnorchiSf flO 
llcrnoridiaj <230, 303 
liieracinmy CKO 
Hi/lia, 30<J^ 

Hippofiiane Mancineila, 103 
lUppoph'de rha/mwides, C4l, 

390 

Hipparisy 183, C57, 331 
Hohnskioldidy 3C0 
Hop, loC 

Horse-chesuut, 110 
Hunicay 304 
IlyosciptrniiSy 3 1 4 
liypnum, C(X) 

Uhcebrum Paronychia, 170 
Iris per sic a y 00 
tuberosuy 91 

Jatropha urensy CO I 
Jerusalem artichoke, 89 
d luigcrniannia yQX)Oyt 1 1, KKJ 


Kahnidy C()4 

Kleinhoi'idy 380 
Knappioy 30() 

Lace-bark, CC 
Lachenada tricolor , 9C 
Lasiopetalinriy 303 
Lalhyrus Aphnea, 170 
odorufusj C78 

salrc(,Sy 303 

l.avatcra (irborcdy 85 
IjceOy 385 
Lem7ia, ‘2 )7, 3B4 
Lie hen y 401 

Jngusticuin conutbiensey 307 
Liliacercy 340 

Liliu/n biilhiferurn, 47, 91 » 
lOf), 114, C17 

candidinn, 47 

Linnan, Cl 8, 303, 309 
Lilliospcrm coft , 30C 
Liverworts, 400 
J.oheliay 3C3 

Coliunnea’y 309 

longijioray 16*3 

Lonicera cicralea, 109 
Louichca, 304 
Ijcrida'y 330 
lychnis dioica, CBC, 3C7 

Mdg/wfidy 303 
Maltese oranges, 73 
Malcaceay 338 
Marchantidy 400 
Meadow Safiion, C37 
Medicdgo f ale at a y C04 
Melaleucdy 300 
Mentha, 181, 333 
Mercarialis, 391 
Mesefiibryanthenium noctifio- 
raniy 0*3 
MespiluSy CC8 
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Mifftom imdkaf 34, 

— — — semitivuj 168 
Mirabilis,S\\,S79 
Mniunif 399 
Mormicriaj 359 
Monocotyledones, 4(i 

36.) 

Morus, 385 

Mosses, 2()(h ‘210, ‘234. ‘258, 
SL^(i^4<X) 

Munchhatisia^ 36(» 

Murnca, 5W 
Musa, QtdH ' 

Masci, 3iKi— 400 
Mitss(£n(i^, 111 
Myosotis,i)S, 182 
Mi/ristka, 392 
Myrli, 347 

Nandina domestica, 41 1 
Nastus, 301 
Kelunthiurn^ SOI 
Neottia acaulis, 103 

— spiralis, 90 

Nepenthes distillatoria, 139, 
158, 376, 392 
Nopal, 275 

Norfolk island, Pine of, 81, 
233 * 

Nymph(za, 1 56, 1 64, 270, 3 1 2 

Omphalea, 387 
Orchidetc, 80, 89, 373 — .‘>76, 
379 

Orchis albida, 91 

hijhlia. ()0 

militaris, 63 

Ongnmtifi, 302 
Ornithopu - perpusillus, 1 14 
Orobus ^yhaiicus, 142 
Orr///S 241, 345, 357 

semiiica, l6s 


Palmic, 46, 50, 108, 254, 
261,407 

Pandanuty 302, 389 
Papilionace^, 344, 3(>0 — 303 
Parieiiiria^ 264 
Parmssia, 213, 263 
Passifora, 228, 356, 377 
Petargontivn, 356 

— triste, 63 

Per ip /oca grccca, 379 
Phleum pratense, 33, fl3 
Phyllachne, 376 
Pine-apple, 257 
Finns, 387 

— Cembra, 81 

Pistacia, 390 

— — Le7Uisaisk2Si)' 
Pistia, 357, 380 
Plane-tree, its buds, 109 
Poa bnlbosa, 92 
Polemonium cccrnleiun, 66 
Pomacecv, 347 
Populus dilaiata, l5i 
Potamogeton, 155, 270 
Pot has, 38 1 
Free ice, 336 
Primula marginata, 75 
Proteacece, 334 
Pteranthus, 304 
P ter is, 314 
Pyrus Malus, 1 12 

llelhafiia, 370 
lihapis, 261 
Kkodiola, 320, 391 
Ribes, 317 
— ^ nigrum, 220 
Hit ter a, 205 
Rivulatna, 404 
Rosa alba, 28 1 
Rosacea , 340, 348 
Rotaceev, 33(i 
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l{u(nace/Vy 17*5 
liumex scrnguineus, 60 
Rnppia, 270 
Rntacccc, *241, 344 
Iliita graveolens, 2(i3 

Salad (ly 3*0 
Saluoni'niy 331 
Salix, IS, 198, 2SO, :1S2 
Saida llofxniniOiiy 177 

— jwmifera, ‘2S1 

Saugai^orlKiy 2 1 S 
Sarnn caidy 1 .)* s ‘294 
Sa.df I'agaj 2(i3 
Sctihiom wrcisa, HH 
Scheuchzeriay 3D3 
Schzceyikia aaierkauay 3'07 
Scitamiacd^ 331, 373, 373 
Sropolia, 380 
Scncbiera, 90 
Sept as y 342 
Seri phi am y 372 
SigeabecliiGy 3()f) 

— Jlosca/osffj 230 

Slime i? if lata, 282 
S/sijri fic/iiit in f 3 3(i 
Smith id seiisitiva, 108, 300', 
302 

Solandra graiuli flora y 1 13 
Sperguluy 294 
Spirrea u I maria, ()3 
SprciigeHuy 30() 

Sterculiay 340, 388 
SiilagOy 370 
Stipa^ 240 
StrelUziuy 304 
Strumpjia, 370 
Stuartia, 304 
Sti/iidiumy 370, 3)7? 

ral)a^>hcci , Ol 
Tamariadit'^y .130 


Taxus mdfera, 230 
Teesdalia, 354 
Tetr aphis y 304 
Theoy 350, 358, 360 
Thelpmitra, 375 
Thcobrohia , 3(i4 
TiHaa, 334 
Tf/U'sipteri s 314 
l'(mrnejo) tidy 3()4 
Tragopogou major y 2sl 

Tricitlali<y 227 

Trijh/itif/i. 89, 302 

qfficinaley fi3 

If ol lias (unciicann^y 308 
TyojHLolam, 74, 85, 312 
Tnlbaghuiy 209 
TvssilagOy :](>9 

V nihd lifer fCy 337 
Vredo Candida, 28 i 
fnnncntiy 282 

Valisncrin spiralisy 272, 389 
Vaachcriay 404 
}ditenatiay 377 
I icia, 89 
I iminaria. 220 
FiolUy 323 
Viscuni albuniy lOO 
f iiis (piimjnejoliay 179 

WUlowb, 28, 49 , 151, 280, 

382 

Xaathi\ 392 
Xanthoi rh(ca, ,»? 

Xplopiay ."380 

Vcw, 229 
Zo^leia, 381 
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11. Index to tlie Explanations and Illustrations 
Teclinicai Terms. 


Abrupt leaves, 128, 141 
AcauleSy plantar 103 
A cero$um, folium y 1 24 
Achenium, 223 
Aciuacifonne, fol. 137 
228, 2:18 
Ai'iiltu^y 178 
cu m ina tntify fohnmy 1 29 

Acutitmf fol. i2s 

Aflprcssciyfflia^ 1 18 
Afin'criden^i caulis, 90' 
Aggregate flewers, 200 
Aggregatiy pedanculi, lOO 
Air-vessels, 109 
Ala, 205, 240 
AlatiiSy caitlis^ 101 
Albumejty 83, 234 — 237 
Alburnum, 27 
Alienataniyfoliiim, 1 38 
Alteruoy folia, ll6, 142 
AUernh ramosus, caulis, 99 
Amcjitum, 197, 201 
Amplexkaulia, folia y 1 20 
Anceps, caulis, 400 

y folium, 137 

Angiocnrpi, fungi, 4O0 
Ant her a y 210 
JiphpllcCy plant m, 1 16 
Apophysis, 397 
Apotheciurn, 402 
Appendages, 174 

of the seed, 240 

Appendiai latum, foL 1 3f0 
i08 

Apple, 220 


Arillm, 240 — 248 
Ansta, \<J9 

Arrtuv-shaped leaf, 120 
Artirulatay radix, 92 
Ariiiuhitum, foliumy 140 , 
142 

Artiailatus, cauln, 100 

eutmn^, 104 

Artificial svsteins, 288 —290, 
.;i.> 

A uncu/atum,^ folium, 1 43 
Avefuiim, foi. 134 
Aul-sliaped leaf, i:>0 
Awn, 199 

Axillaris, pedunculus, K)6 

Baccdy 227-— 2.30 
Hacillumy 402 
Bark, 21 

Barren dowers, 249 
liasi trinerve y folium, 134 
Beak, 240 
Beard, 199 
Berry, 227—230 
Biflori, pcdunculiy 107 
Bigemiuaium, folium, 1 44 
Biiobuai, foL 126 
Bina, folia, 117 
Binat am, folium, 141 
Bipinna t{fidum,foL 127 
Bipinnatum,fol* 1 45 
Biter natum, fol. 145 
Blistery leaf, 132 
Blunt leaf^ 128 
Botany, 9 
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Ihdihim /.S', caulisj 9f) 
tWddiUi. I7^>, 190, 253 
r>ii(ih, l<>9 

lliilhosn, radix j <) I, <):> 
Hnllut nniy foitiim^ 132 
Hunch, IB9 

Cali/ptra, 200 , 210 , 396 
Cali/x, 19.3—202 

Cambii(7n^ 30 
Catnpanulata, corolla ^ 204 
Canalici/latum, folium^ 136 
Cupitiilutriy ls7 
( '(ipinila. 222—224 
L'ariiui^ 203 
( 'arinatim, folium^ 136 
Carnobuaiy foL 1;U) 

( \iriilagiueia7iy juL 130 
(3ukin,"i97, 231, 231 
Cat ulus f 197 
( \nida, 2 k> 

CaiuIeXf 84, 83 
Caulinaf folia, II6 
( aiilinus, pedunculus, 103 
Can! is, 93 — 104 
Car us, caul Is, 103 
C ellular integument, 19 
( VaUral vessels, 40 
(liannelied leaf, 13() 
Characters of plants, 293 — 
299, 333 

Cihatnm, folium, 1 30 
Cl meter-shaped leaf, 137 
( ircumscissa, capsula, 334 
Civriferl, petioli, 107 
Cirrosimi, folium, 129, 141 
Cirrus, 178 — 180 
Climbing stems, 97 
Cloven leaf, 126 
Cluster, 183 

^ oarciata, panicula, 189 
( occiim, 224 


Coloratu/u, folium, 13 1 
C’oloured leaf, 134 
Columella, 222 
Coma, 243 
Complefus, jlos, 249 
Composila, folia, 121, 140 — 
146 

Compound flowers, 249, 367 
—372 

leaves, 121,140 

—146 

I ^ompressum, folium, 1 i 
i'oucai'um, foL 133 
( '()uduplicalum,foL 1 32 
Cone, 231 
( \wferta,fohu, 116 
( 'onjugalum, folium, 1 43 
Counaiu ,folia, 120 
Corculum, 7f), 232 
( 'or datum, folium, 1 23 
( 'oriaceum, foL 1 38 
( 'nroUa, J [)3, 20.3—2 1 3), 286 
Coryrnbus, 183 
Coslatum,folium, 133 
Cotyledons, 79, 2:>3 — 237 
Crenainm, folium, J 30 
C^ rcscen t- s h aped lea f, 1 2 3 
Crispum, folium. 133 
( 'ruciformis, corolla, 205, 
334, 337> 

Cacnllatum, folium, 1 38, 1 36 
Culmus, 104 
Cuueif or me, folium, 1 23 
Cup ol the flower, ]f)3 — 202 
Culled leaf, 1.33 
Cuspidatum, folium, 1 29 
Cuticle, 14 
C}4indrical leaf, 133 
Cyma, 188, 196,231 — 233 
Cyphella, 403 

Deciduum, folium, 138 
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Decomposilitm, fui 144 
DecuTTeiitia.Jotiat 1‘21, 142 
Decumtoy fol- 117 
Dehmdc^, folium i 124, 1S7 
Demersa, folm, 119 
Dcntainniy folium, 130 
Depressajjo/ia, 11!) 

Depresi^um, folitimf 1 3(5 

Detcnnhmti caulia 

99 

i)iamond-?hnped ieaf, 124 
Diroh/le(louc>y HO 
DljTusay pcuneula, ltS9 
DiJjusm, raulis, <)8 
Dii^ it ut N m f / i>/ iu m, i ^ I 
Dwkiy fores, 2-H), 320 
DhciLs, 230 

Diseases of plants, 27 3 — 28:> 
Dmecturu^ folium, 12(5 
Dissepimentumy 222 
Disticha, foliay US 
Dhtichus, ccti(li% 90 
Dalahriforme, foil iiruy ' i 'M 
Double flowers, 217, 219 
Down of the seed, 244 
Drupa, 226, 228 
DupUcato-serrata, folia, 1 30 
Dust of the anther, 216 

Elhpiicum, folium, 123 
EmarginaiiwtjfoL 128 
Embryo, 79, 232 
Emersa, folia, 119 
Eiidorhizce, 239 
Endosperm, 234, 240 
Fjirerve, folium, 134 
Enodia^culmus, 104 
Ensi forme, folium, 136 
Entfre loaf, 129 
Epidermis, 14 
Equal corolla, 204 
Equitanlia, folia, 121 


Erecta, folia, 1 18 
Erccius, cauHs, <>() 

Emstm, folium, 13 1 
Evcrgreeti leaver, 1 38 
Excitability, 52 
Eiorkizft, 239 

Fall of the leaf, 277 
Fasacuhiia , folia, 1 17 
Dnciculaius, rani is, i03 
luiM'icu/u^', lH(i 
Fertile flowers, 240 
J)l/r<K<a, ratlii, H(i 
Fidd!e*slia]>{ d leaf, I2.'> 
Fitftmentuin, 2 1 
Fingejcd leaf, 14 1 
Fissuut, folifua, 126 
Flagellijormis, r aid is, !)8 
Fleshy kaf, 13(i 
Flexuosus, can /is, !)S 
Flint, 6 1 
Floral leaf, 176 
Flores Ir isles, 63 
Florets, 249 
F/orifera,J hi ia ,121 
Fluscu/i, 249 
Foil in a, 1 1 5 
Follicutus, 223 
Forcing, 73 
Fringe of mosses, 398 
Fringed leaf, 130 
Frous, 108 
Fructification, 192 
Fulcrum, 174 

Functions of leaves, 147 — 
173 

of stamens and 

pistils, 2,54 — 274 
Funnel-shaped corolla, 204 
Fusiformis, radix, 87 

(lalbulns, 229 
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(iai}^, Ci7!W28l 
CeiiimOf lOy 

GemmaceuSfpedmiculus, 106 
Genial la tits, culmusy 104 
Genus y genera^ 291-— 2f)B 
Germ, 1232 
(U:r?nen^2\H 
GiblnaN, folium, 13() 

G la her, 101 
Gland, 180, 2l;;, 214 
G/andulay ISO 
Glfniduiosu)n,f'hu)n, 1 ?>] 

G /auras, i02 
Glu/aa, 109, 23 1 
(iraftine, 72 
G raualoLa, radix, 92 
Ginn, 57 

Gipnuocarpi,fung(y 4( )( i 

Jlaii'h ofj)lants, ISO — 182 
I lalberd-sliaped leaf, J25 
H n si at ii m / 'oii u rn , 125 
llalcliet-^^haiMxl leaf, i:]7 * 
Head of 1 lowers, 187 
I J cart-shaped leaf, 125 
Heat, 73 

Uerhariiuu, 408 — 41 4- 
Uiluui, 238 
11 in us, 102 
Hispid us, 102 
Hollow leaf, 13G, 138 
Ifoney, 206, £l 1 — 214 
Honey dew, 152 
Hooded leaf, 138, 156 
Horizontalia, folia, 118 
Husk, 199 
llymenium, 406 
Hypocratcrifor77iis,coroLQ>OA! 

InibricatUy folia, 1 1 7 
lutmersay folia, 1 19 
Incanus, 102 


Incisum, folium, 120 
Licompleta, corolla, 205 
Incmnpletusyflos, 249 
Incurva, folia, 1 1 8 
Indusiuniy 197 
hmquak, folium, 1 27 
lnerme,foU urn, 1 3( ) 
hfexa, fohay 118 
Inf orescent ia, 183 
Infundiindiformis, coral. 20 4 
1 uiegerrimum,fot ill uiy 1 2{ 1 
Integrum, foL 122, 129 
Inlcrnodis, pedunculus, 10() 
InterruplP. pinuatum, fotiuin, 
142 

Involaccdarny OJO, 255 
Involucrnm,]{}a — 197,25 1 — 
25 4 

Involui am y folium, 1 32 
Irre^mlai corolla, 204 
lu/us, 197 

Jagged leaves, I3l 
Jagged-pointed leaves, 128 
Jelly, 57 

Jointed leaf, 140, 142 

Keel, 205 
Keeled leaf, 136 
KidiKy-shaped leaf, 125 
Knobs, 89 

Laciniaf urn, folium, 1 2() 

Lit vis y 101 
LanielUc, 40() 

Lamina, corolla\ 203 
Lanatus, H>2 
Ijonccolatum, fotiuiu, 1 23 
Lateralis, peduncnlas, 1 0(> 
J.a.uis, coulisy 1)8 
Leathery leaf, 138 
Leaves, 115 — 17‘> 
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Light, itsefftTts, \65 — 173 
Ligulatifjlosci/li, 250 
lAmbmf corolhe, 203 
hiuenrc, folium^ 123 
Jjingulaiuiftj folium y I SS 
Lion-toolhed leaf, 425 
Lire! la, 403 

Lobatum, foil urn , 122, 1 ) 
Lobed leaf, 122, 12(i 
Lomcutiwi, 225 
Imu u latum . f oHumj J 2. > 
Ijjratum,JoL 120, 142 

Maciilalus, 102 
MednUa, 31 — 34 
Memhraua, 238 
Membranacetun, foliuin, 138 
Milk, 57 

Monocoti/ledones, iilant(ry 4(i, 
80; 170, 233 
Monoid, Jlores, 249, 319 
Mucilage, 57 
Mucronatum, folium, 1 29 
MiiUiflori, pedancidi, 107 
Mutica, gluma, 200 

Naked flowers, 249 

leaf, 135 

ISiaiantia, folia, 1 19 
Natural systems, 288 — 290, 
328—330 

Nectarium, 203, 2 1 1 — 2 1 4 
Needle-shaped leaf, 124 
Nervosum, foliu 7 n, 133 
Nicked leaf, 128 
Nit Idas, 101 

Nomenclature, 299 — 3 1 4 
Notched leaf, 130 
Nucamentum, 197 
Nudum, folium, 135 


\u(lus, flus, 1 ‘>, 2 

Nm, 22<i 

Obiiqua, folia, 118 
Oblique leaf, at the base, 127 
Oblougum^ folium^ 123 
Obovatum, folium, 123 
Obtusum, jolium, 128 

cum acuniiftey 129 

Ocreu, 177 
Odour*', 02 

if posita, folia, 1 Hi, 142 
0,^1 H) di ifol iu < , pedinir u / us, 

( )f bicutafnin, fob urn, 1 22 
(hale, folium, 123 
OruluniyJ '( ) / i u tu , \ 22 
Oxalic acid, 59 

/ hilmalu m, fi) I iu m , 127 
Pauduri forme, folium, 125 
Panienta, ISf) 

Piffulionarea, corolla, 20. j 
Pupil tosns, 101 
Pappus, 244 
Pariilions, 222 
Purtif uni, folium, 120 
Patentia, folia , 118 
Pect ilia turn, folium, 127 
Ped a I u m ^ foUu m , i 4 . > 

Pedicel lus, 105 
Pednnailus, 105 
Pellicula, 240 
Pelt at a, foil a, 120 
Pentagorius, caulis, 100 
Pepo,V28 
Perfect flowers, 249 
Per foliata, folia, 120 
Perianthimn, 194 
Perkarpium, 194,220—231 
Peric/uetium, 2tK) 

Peridium, 4()(i 
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Verisioininnt, :)1)8 
H*en(ifntta, corolla f ‘20.3 
Tcrspiration of plants, .3.J, 
148— 15() 

Petahinij 193, <203 
Petiolaia, folia, 1 10 
Vctiolub, 107 
Pilea^f 407 
Pilo-M,, loa 

180--lh2 

Piiifia/ /jiilatti, fuhaai^ I'J? 
Pifaiahon, ;.j/. 1 41 — 1 ■].'> 

Pi^dliutn, 104/217— 22 n 
Plaited Ica(, I. 42 
PUcataai, f olnua, 132 
Plutiiula^ 8( ) 
i\)d, 224 
P Of let nun ^ 4^2 
Puintecl leaf, 120 
Pollen, 21 0 

J^oniiu/tj 220 

J\)uch, 224 
Prciniorsfi, radii, 8vS 
P?'a'mornu}f, foliiun, i 2S 
Piickle, 1/8 
ProcnailH’ns, canlis, OO 
Prolifer. caiiL Ofl 
Proflratus, caul. <K) 

Pubes, semi ids, 24.3 
Pubescence, 180 — 1 82 
Punetatuin, folium, 132 

Quadrangularc,foln(in, 1 24 
Quadrangularis, eauUs^ KX.) 
Qualetma, folia, 117 
Quiua, folia, 117 
Quiuatum,j'otium, 141 
Quiuguaugulare, ffd . 124 
Qutjupiandularis, caul is, 100 

Pacemn^, 18,3 
Uaduaha , folia, \ l(i 


Radieans, caul is, <4) 
liadicuht, 84, 230 
Radius, 230 
Ramea, folia, llf> 

Ra merit a, 181 
Rameus, pedunculas, 033 
Ramosissimus, raulis, 00 
iia\s, 23f) 

Reeeplaculfundi) \ , 248—2.32 
Recinuita. folia, Ms 
Recliuatus, raulis, OO 
Rectus, ( anils. 08 
Rccurva, fidjo, 1 \ 

Refeia, loHa, 1 *8 
Kcguial enroll:;^ ) ‘ 

R euij 'o nuc J 3 ham. 1 2 3 
Repandum, ioinuii, i 31 
Repen.s, cauhs, OO 
— — , radix, 87 
Hc^In, 37 

Resupinaia, folia, 1 10 
Retusum, folium, 128 
Rerolutiuui folia rn, 131 
Rhombeum, fohum, 124 
nibbed leaf, i.'>3 
Rible^s leaf, 134 
Riiigcus, corolla, 2(>4 
Kool, 84 

Rosacea, corolla, 20,3 
Rostrum, ^emiias, 24.3 
Rot at a, corolla, 204 
Hugged leaf, 132 
Rugosum, I'plium, 132 
Runcinat urn, folium, 1 23 
Rundlc, 187 

Sagitta tuuiyfo/iii in , 1 2 3 
Salver-shaped coioUa, <20 I 
Samara, 22:1 
Sap, 30 
Sap-\esse]^, 3.3 
Saicoraip, 22 1 

2 r 
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Sarmefttosus, cauUs, OH 
Scaberj 101 
Scaly root?, 0- 
ScfindvriSy !17 

Sea pits, 104 
Scar of the seed, 2SS 
Secretions, 56 
Secvndaffolia, 1)8 
Seed, 194, <231—247 
Seed-vessel, 194, 220—231 
Semen, 194, 231 — 247 
Semkylindraceum, foL 1 33 
Sempertirem, folium, 138 
Separated flowers, 249 
Serratum, foUtm, ) M » 
Scrridatum, folium, 13u 
Sesd/es,fure:, 107 
Sessilia, folia, I CO 
Sharj) leaf, ICS 
Sheath, C36, 109, 20t') 
Sheathing leaves, ICO 
Shrubs, 109 
Silicnla, 224 
Sihqua, 224 
Silver grain, 42 
Simplicia, folia, 121 
Smuatum, folium, 126 
Skin, 238 

Solidus, caulis, 103 
Solitarius, pedunculus, 10() 
Spadix, 199, 21 1 
Sparsa, folia, 116 
Sparsi, pedunculi, 107 
Spatha, 199 

Spatulatum,folmm, 123 
Species of plants, 291, 298 
Spica, 184 — 186 
Spicula, 135 
Spike, 184 — 186 
Spikeiet, 185 
Spina, 178 

Spinosum, folium, 129 


Spiral \cHsel , 3,^ 

Spone, 402 
Sporani^iitnt, H)C 
Stamen, 1 93, J 1 5 — C 1 1 
Standard, 205 
Stigma, 218 
Stipes, I OH 
Sttpula^ J 74— 176 
Stone fruit, 226 
Striatm, 10<2 
Strichi^ caulis, 9H 
Strohilus, 23 1 
Strophiobm, 246 
Sticks, 218 
Submerse, folia, 1 19 
Subrotundura, folium, ICC 
Subsr^silc Joliuni, 1 . IjJ 
Sufnilaiam, folium, 135 
Sugiir, &> 

Sulcatus, IOC 

Supradecompositurn, foL i 41 
8 word- shaped leaf, 13' (> 

Tail of a seed, 245 
Tendril, 178 — 180 
Teres, caulis, 100 

— - y folium, 135 

Ternvnalis, pedunculus, 1(X> 
Terna, folia, 117 
Ternatum, folium, 1 4 1 
Testa, 238 

Tetragonum, folium, 13? 
Tetragonus, caulis, 100 
Thaths, 402 
Thorn, 178 
Thyrsus, 189 
Tomentosus, 102 
Tongue-shaped leaf, 1 38 
Toothed leaf, 130 
Triangularc, folium, 1 24 
Triangularis, caulis, 100 
Trieee, 403 
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'rnfj;on((m, folium, 1 .‘37 
drigothis, c antis, ](X) 
Trilobum, folium, 126 
Trineiie, folium, 1 34 
Tripliiicrve, folium, 1 34 
TriqiK'ter, cautis, 100 
Triquetrum, folium, 137 
Trowel-shaped leaf 124 
Truncaium,foliinn, 128 
Tuberosa, radix, 88 
Tubular leaf, 13(> 
Tuhulosi,JloscuU, 250 
Tubulosum, folium, 136, 156 
Tubus, 203 
1 uft, 187 
Tunic. 240—243 

187,195,251—253 
Lndi’vidcd leaf, 122 
Uudulafiuu, folium, 133 
Unequal leai, 127 
Unguis, 20,] 

XJniflori, paluucuh, 107 
Tnitecl fiowcib, 249 
Vtriculus, 22,3 

\ agiuantia, folia, 120 
Variegatum, folium, 135 


Varieties, 111 — 114, 291 
Vegetation, 77 
Veil, 210, 396 
Veinless leaf, 134 
Veiny leaf. 133 
enosum, folium, 133 
Verrucosus, 101 
Vcrticalia, folia, 118 
Verticillata, folia, 117,143 
Verticillus, 183 
Vexillum, 205 
Villosus, 102 
Viscidus, 101 
VOtal principle, 6, 81 
Vitellus, 235 — 237 
1 ohibilis, caulis, 97 
\ dha, 201 

Wavy, 131 
Whoil, 183 
Whorled, 117, 143 
Wing, 245 
Wood, 25 
Wiapper, 201 

Yoked leaf, 143 
Yolk, 235— 237 


THE END. 


Printed by Kidiard Taylor, 
Ued Lion Court, Fleet- Street. 
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